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Our Maintenance 


of Air Power 


Responsibilities of the Army Air Corps and Industry 
By Maj. Gen. Oscar Westover* 


EN and munitions have long been expressed as the two 

major requisites of wartare—men and munitions 
but always in the past men came first. Now there is a general 
realization that munitions, not men, probably deserve major 
consideration when it comes to building up a modern detense 
machine. In the Army Air Corps our munitions problems, in 
reality all our procurement problems, are but phases of one 
of our major functions—supplying our tactical units with 
military flying machines and accessory equipment at least 
the equal of, and preferably superior to, those possessed 
by any possible adversary in any future war. 

Unfortunately there has been a belief—all too commonly 
held, it seems—that airplanes are fairly simple mechanisms 
capable of maximum production on a large scale after the out 
break of hostilities. This is mot true. One of the greatest 
handicaps to proper preparedness before the last war was that 
threadbare old rallying cry of Fourth of July orators—“A 
million men can spring to arms overnight.” The present 
greatest obstacle to proper air preparedness in this country is 
a witless parody—“Ten thousand airplanes can be built in 
ninety days.” The Secretary of War, Mr. Woodring, recog- 
nized the fallacy of this statement and struck a vital blow at it 
in his annual report but recently released, when he said: “It 
should be borne in mind that modern aircraft cannot be 
guickly improvised. The construction of airplanes necessarily 
takes considerable time; hence our peace-time strength should 
approximate rather closely our requirements in war. Fur 
thermore, in a major war our air arm would probably be 
engaged almost immediately in the opening of hostilities. 
Therefore, it is desirable that it be practically on a war foot 
ing in time of peace.” 

The initial inception of any new type occurs with the 
recognition by the tactical units of a requirement for a kind 
of airplane which has not been developed before. The tacti 
cal units’ commanders tell us their needs based on missions 
assigned them. They recommend the minimum requirements 
which the new plane must have. Based on these, after ap 
proval by the Assistant Secretary of War and the Chief of 
Stafl, our engineers and procurement people set up specifica 
tions for issue to the industry and invite interested manu 
facturers to submit designs and drawings to meet those 
specifications. Four to six months later, the manufacturers 
present their designs. We then examine these on a standard 
basis, select the one or two which seem most nearly to meet 
our needs, and contract for construction of experimental 
articles. One to two years later the manufacturers come back 
with the experimental article—the prototype. It is their effort 
to build an aircraft in close accordance with our specifications. 
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That original article is flight-tested and examined in detail 
by our engineers for maintenance and matériel detects. It 1s 
weighed, performance-tested and given thorough scrutiny. 
Based on this careful study, we then determine the necessary 
changes and contract for a service-test order of from two to 
thirteen articles. 

A year or more later these are delivered; they are put out 
to tactical units of that type and set to work flying. They are 
put over the hard course of jumps found in actual squadron 
service. This service-testing period usually requires from six 
months to a year. Meanwhile we issue proposals to industry 
for a production competition. The entrants are put through 
the same tests and examinations as the experimental proto 
type and are evaluated by a board of officials composed ol 
representatives from my office, the Matériel Division and 
tactical units. The figures of merit are combined with the 
bid prices and recommendations as to award of contract 
are made to the Assistant Secretary of War. From one year 
to several years later, depending on the quantity ordered and 
the size and complexity of the airplane, the contract is com 
plete, all the articles have been delivered to the service and 
the development and production of that type is completed 


the 5-year course is run. 


Our present bomber procurement began in 1934 and the 
last item in that development will be ready for a flight test 
in 1939. In 1934 the Army Air Corps, after a careful study, 
laid down requirements for four progressive steps in bomber 
experimental procurement. The principal distinctions be 
tween these progressive steps were in range, bomb capacity 
and defensive combat power. The first step in that procure 
The 


second step in our program is represented by our B-17, com 


ment was represented by the Martin B-10 bomber. 


monly referred to as the “Flying Fortress.” Thirty-nine o 
these were either procured or contracted for before the close 
of the last calendar year. The third step in the program was 
represented by the experimental bomber, XB-15, which just 
has been delivered to our experimental plant in the Matériel 
Division, Wright Field, Dayton, Ohio. The next and final 
step in that program initiated in 1934 is yet to come. We do 
not expect delivery on it before early in 1939. There you have 
five years of development in a single military type, the bom 
bardment airplane. 

Some believe that our pursuit, attack, and observation air 
plane developments require less time since smaller planes are 
involved. True, some few of the processes in our airplane-de 
velopment programs for the smaller types do require less 
time, but the entire procurement requires about the same 


period, It is quite striking how our development processes 
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covered a period ot approximately five years. This is not by 


design nor is it by accident; it is because the progressive steps 


in the development program of each type are exactly the same. 


for pursuit, attack, observation, and bombardment each have 


elementary calculation is required to show that we will have 
but little of the air force left at the end of ninety days of 
active war-time operation. 

The realization of this loss rate points two lessons. One is 
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Fic. 1. Tue Borttnc XB-15—Tut Army’s Latest ExPeriMENTAL BoMBER 


We in the Army Air Corps have done everything possible 
in an effort to speed up the development of a single type of 
military plane, but experience shows that it always takes a 
minimum of about five years from our first determination to 
develop a new design until the production quantity is built, 
delivered and in use. Here is another important fact: We 
could speed up those processes but little in war-time without 
the very serious probability that the eventually completed pro- 
duction would be unsatisfactory for military use; é.e. inefh- 
cient for the purpose for which designed. 

We have introduced what we call an accelerated service 
test. We have cut corners whenever possible, but we now 
know we can go into war-time production with no better 
planes than we have been able to develop in preceding peace 
time. Here is an apparent and interesting anomaly: When- 
ever we have placed a contract for quantity procurement of a 
type of airplane we knew of another type which gave promise 
of being a better airplane—one which seemed more nearly 
to fill our needs and tactical rquirements. But that better 
airplane was experimental. It was not yet ready for quantity 
production. It was two years away. Waiting for that perfect 
airplane before letting our contracts for new planes would be 
the most striking example in modern times of chasing a 
will-o’-the-wisp. It is a great temptation but one which 
must be studiously avoided. 


Th IERE is an important consideration closely connected 
with airplane procurement which merits careful considera- 
tion and which must be borne continually in mind by all our 
procurement staffs. It relates to wastage rate, or obsolescence- 
and-loss rate of airplanes engaged in war operations. Let us 
suppose that one to two per cent of airplanes will be lost in 
every tactical mission, which seems a conservative figure, and 
that at least twenty missions will be flown per month. A very 


for our higher commanders of tactical units: that they can 
not use aircraft on a great many uncoordinated missions; they 
must conserve their air force for vital blows. It must not be 
frittered away on petty tasks. Thus, air forces probably al 
ways will be GHQ forces under the supreme commander. The 
other lesson is for all of us to take to heart: that we must have 
adequate air strength at the beginning of hostilities. We 
must have actual physical articles ready and waiting for place 
ment and then we must have definite, well-laid plans ready 
at hand for stepping into war-time maximum production 
with the least possible delay on the latest types which have 
been built in quantity. 

Students of aircraft procurement have been watching with 
great interest England’s “shadow-factory” method, wherein 
widely separated plants build parts of an airplane structure, 
one central plant being used for assembly. Recently there 
was a striking example of how the same idea often occurs 
simultaneously in two widely separated localities. One of our 
industrial planning representatives was making a survey ol 
war-time airplane production in a large factory. He showed 
the drawings for one of our newer types of planes to the 
factory superintendent and asked how long it would take for 
his factory to go into quantity production on that airplane. 
The superintendent said: “I don’t believe we could under 
take to build that airplane. It would take too long to tool up 
for it. In fact, I do not believe we could do it efficiently in any 
reasonable time. But I'll tell you what we could do—we could 
build the fuselages for you in short order; if you could get 
another factory to build the control service, another the 
wings, and another to make the power-plant installation, we 
could take these parts and put them together in short order 
at a high rate of production.” There you have an American 
manufacturer unconsciously suggesting the airplane shadow 


factory idea. 
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Another of our procurement problems concerns tooling up 
for aircraft production. Recently we let a contract for more 
than 200 airplanes of one type. The manufacturer is experi- 
menting with tooling for this production. For the first time 








plants. There is no known commercial market for the plant. 
If one of the low-priced automobile companies were to de 
velop a power plant it would expect to sell almost a million 
articles. One hundred against one million! It can readily be 
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Fic. 2. Tue Curtiss P-37—Tue Army’s New ExperiMENTAL SINGLE-SEATER FIGHTER 


in recent years we have let one order of sufficient size to per- 
mit the factory to tool up for it. Many interesting problems 
arose in connection with this effort. First, no funds were 
provided in our contract to cover the cost of tooling. The 
factory could tool up only in so far as a saving in labor or ime 
could be effected to offset the cost. Another interesting de- 
velopment in this same connection is the difficulty the com- 
pany is having in finding toolmakers to do the work. The 
toolmakers in all towns within a radius of several hundred 
miles were canvassed. An automobile production engineer 
was employed to superintend the job, since no aviation pro 
duction engineer could be found available in the whole 
industry. 

One thing is certain, if we ever are to employ the shadow- 
factory idea, tooling is absolutely essential, for there must be 
exact uniformity in parts before independent assembly of 
parts will be possible. There are only two ways in which we 
can induce airplane manufacturers completely to tool for our 
production: one is to pay them for tooling, including the 
price in the contract; the other is to let contracts for enough 
airplanes of each type to make tooling profitable for aircraft 
builders. We are doing all we can to accomplish this desirable 
result by buying in quantity in so far as funds will allow. 

Here is an illustration of a difficulty common to the air 
plane industry, which is not always understood by the student 
of procurement: One of our bombardment types required an 
auxiliary power plant to drive the electric motors supplying 
energy for retracting landing gears, lighting, operating flaps, 
etc. There was no commercial power plant available filling 
our requirements in size and capacity, so we went to a well 
known manufacturing company and stated the problem. That 
company agreed to undertake the design and production of a 
small engine to meet our needs. At most, that company can 
expect to sell us but fifty to one hundred of those power 





seen why our minor installations are so expensive and why 
manufacturers are naturally loath to develop accessory equip 
ment for us which has no civil counterpart and fills no com 
mercial need. Yet we must have these accessories. That is 
why military airplane manufacture costs so much and cannot 
be compared with automobile manufacturing costs. 


A QUESTION of industrial planning which concerns the 
Army Air Corps greatly and to which much thought has been 
given is this: How shall we bridge the gap of coéperation 
between the military and industry? During the World War 
a large number of industrialists came into the military service, 
many of them as “dollar-a-year” men, to help us attain a high 
production rate. Some of these men, although they may have 
been production engineers and were well schooled in their 
civilian practices, took a long time to learn our military needs 
and methods. Likewise, we had no military men who had 
been associated with industry sufficiently to take the lead in 
producing war-time supplies in adequate quantities. 

The hectic years of the last war trained a large number of 
industrialists in military ways; they also offered training to 
Army officers in methods of commercial mass production. 
That valuable adjunct for war production is vanishing rapidly. 
In but a few years that valuable nucleus in industry and in the 
military service, capable of supervising war-time production, 
will no longer exist. How are we to compensate for that loss? 
How are we to bridge that gap—the gap between industry 
and the military? Part of that answer is found in the work of 
the Army Industrial College. Its students are receiving valu 
able training along those lines, but theoretical training is not 
enough. We must have military men with years of actual ex 
perience in manufacturing establishments; men who can 


serve as production engineers, factory managers and superin 


tendents. 
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We must find another answer to that probiem. It may lie 
in giving some of our Industrial College graduates long de- 
tails in manufacturing plants. It may lie in bringing produc- 
tion engineers with small complete staffs into active military 
service for brief periods and putting them into airplane 
factories so that they can learn at first hand the methods and 
practices of airplane manufacture. We should determine the 
proper solution of that problem and take immediate steps to 
put it into operation; otherwise, we will face the next emer- 
gency in a chaotic, frantic, disorganized condition which will 
jeopardize our success just as it delayed our preparation and 
engendered long delays in getting into mass airplane produc- 


tion for the last war. 


No sTUuDy of procurement at any time is complete with- 
out a survey of experimental development. The Army Air 
Corps has an installation at the Matériel Division, Wright 
Field, Dayton Ohio, which supervises, directs and coérdinates 
all military airplane engine and accessory development for the 
Corps. This great institution is generally recognized the 
world over as one of the leading aéronautical centers. Its 
staff of officers, engineers and scientists now has had twenty 
years of experience since the World War and that fund of 
experience and training is invaluable to our country and the 
production of flying machines as war equipment. 

In this connection, let us first consider airplane develop- 
ment. Several experimental airplanes which the Division 
developed in conjunction with industry deserve special con 
sideration. The Bell Aircraft Company at Buffalo, N. Y., 
produced the XFM-1 multiseater fighter (Army OrDNANCE, 
January-February 1938, Vol. XVIII, No. 106, p. 214). It was 
designed and built to fill a new requirement. Heretofore we 
had no military requirement for the multiseater. Our tacti- 
cal units expressed a need for a plane of this type in an effort 
to provide an antidote for the giant bomber appearing in all 
the leading world air powers. It was at once realized that an 
enemy plane of the “Flying Fortress” type, with a fire power 
of several thousand rounds per minute, pouring these streams 
of fire from several different turrets covering nearly all angles 
of approach, was not an inviting target for a single-seater 
plane having but one or two cal. .30 or cal. .50 guns. 

“We need,” the fighting squadron flyers said, “a plane 
capable of carrying cannon which can stand off at long range 
and fight it out with these big bombers, but one with more 
speed than the bomber, which wil! have the absolute essential 
to the fighter type—the power to engage and break off combat 
at will.” So, our Matériel Division set up the requirements 
for this new type and supervised step by step the building of 
this fighter at the Bell plant. 

The experimental fighter was first flown in July and later 
was delivered to the Matériel Division at Dayton, Ohio, where 
it is undergoing flight tests. It is no exaggeration to say that 
this is one of the most striking airplane developments of the 
past year anywhere in the world. A British air magazine had 
this to say about it: “The tactical department of every air 
force in the world would give a lot for forty-eight hours 
alone with this machine.” 

The plane is a twin-engine pusher, providing front em- 
placements for gunners, with excellent fire positions and visi- 
bility. The gunners are so placed that the pilot can see them 
at work and will be able to facilitate greatly their tasks by 
proper maneuvering. The engineers who designed this plane, 
when asked how they arrived at that novel distribution of 





power and gun emplacements said, “Well, our observation 
convinced us that every animal which fights ferociously has 
its teeth in its mouth and not in its tail, so we built a ship 
with its teeth in its mouth.” 

Our development of the multiseater fighter does not mean 
that we have abandoned the single-seater fighter field. Un 
doubtedly in future wars there will be a large number of 
smaller planes to be brought down which would not require 
a multiseater hghter. Last year we ordered 210 Curtiss P-36 
single-seater fighters. We still believe, and experience in 
current wars justifies that belief, that there is a distinct field 
in air fighting for the fast little plane with great maneuvera- 
bility and high performance, built for a single occupant who 
aims his guns by aiming his ship. The unit cost of these air- 
planes is much less than that of the big fighter. 

The experimental single-seater which appeared at the 
Matériel Division during last year we called the P-37 (Fig. 2). 
The experimental model is now being tested. It shows a con- 
siderable advance in maneuverability, climb and speed. As 
soon as it has been carefully checked tor mechanical details 
and all flight-performance data cataloged, we will know more 
of its ultimate possibilities. 

The latest bombardment experimental plane is the Boeing 
XB-15, labeled the “Super Flying Fortress” (Fig. 1). It, too, 
now is being tested at the Matériel Division and shows in- 


creased range and higher capacity. 


DHE Lockheed XC-35, called the “Substratosphere Plane,” 
created great interest when it reached the Matériel Division 
in the summer of last year because it was the first pressure 
cabin plane produced anywhere in the world so far as we 
know. It is now being used as a flying laboratory to test 
the effects on personnel and matériel involved in flying at 
high altitudes. The presence of this plane at the Matériel 
Division also greatly facilitates high-altitude photography 
and tests on many other engine, plane, and equipment ac 
cessories which will be involved in substratosphere flying. The 
Army's experiments with this plane will do much to hasten 
the day when military planes and civil transports can remain 
long hours at extreme altitudes and profit by enhanced speeds 
and the absence of bad weather in rarified air. 

There have been some interesting and important late de 
velopments in the power-plant field. Some of these obviously 
are conhdential. In the air-cooled engine held, the trend seems 
to be toward ever-increasing size with the end not yet in sight. 
There seemed to be increased interest and effort in the liquid 
cooled engine held in 1937 in an effort to procure power 
plants readily housable in wings of large planes. Closely 
allied to power-plant development came fuels of higher 
octane rating, permitting increased efficiency; that is, the 
lower fuel consumption per brake-horsepower hour. 

Important developments in the aircraft-equipment and ac- 
cessory field kept pace with power-plant and aircraft improve 
ments. Prominent among the more important additions were 
advanced navigational equipment, including speed and dritt 
meters, new magnetic compasses, NOV el sextants, and an auto- 
matic navigation computer. In the held of up-to-the-minute 
navigational devices, we believe the Army Air Corps leads 
the world, despite the fact that many other agencies employed 
celestial navigation and dead reckoning for hundreds of years 
before the advent of long-range Army planes necessitated 
navigation by these methods. There were improvements in 


aérial photography both in cameras, film, and chemicals. 
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The Matériel Division continued during the year the very 
important experiments on propellers. If aircraft engines 
double in horsepower, the propellers required for those new 
engines will weigh more than the engines now weigh. An 
air screw which can transfer 1500 horsepower is a consider 
able mechanism and one of great importance. 

A late development of the Matériel Division, and probably 
the most important contribution in the field of aéronautical 
experimentation anywhere in the world, is the automatic 
landing device, originated and perfected by Capts. Carl J. 
Crane, and George V. Holloman and Mr. Raymond K. Stout, 
a civilian engineer. Employing this device, Captain Crane 
made the first entirely automatic landing known in the 
world. Thereafter during the past summer more than fifty 
landings were made automatically; that is, without the pilot’s 
hands or feet touching the controls and without manually 
operated ground radio aids. Radio landings have been made 
in the past. They have been particularly successful in England. 

The new automatic landing system, however, has no con 
nection with personnel on the ground. It can bring a ship 
in to a safe landing with zero visibility, just as easily as on a 
bright clear day—something the radio-controlled system 
could not do. When this equipment is placed on civil air- 
craft after we have thoroughly tested and released it, there 
will be no occasion for cessation of flying schedules because 
of fog at airdromes. Had we in the Army Air Corps done 


nothing else for the entire year, we would have paid our way 


many times over in the development of this one device. It 
has tremendous implications tor civil transport operations and 
it will greatly increase the utility of the flying machine as a 


military weapon. 


[HE most important tendency, pointing the way to the 
future in aviation development, is the ever-increasing size of 
airplanes. A short while ago as our giant XB-15 was being 
run out on the flying field at Seattle, an aéronautical engineer 
who was standing by, mused: “There goes the last of the 
little airplanes.” The succeeding few months proved the 
truth of this statement. Already airplanes have appeared 
carrying one hundred persons. Aircraft have been developed 
with a range of nearly 8000 miles. No doubt sky leviathans 
will appear in time which will make our present best efforts 
look like toys. 

All students of the procurement of munitions in war 
should bear the answers to these questions well in mind: 
What other weapon is there besides the airplane which can 
reach more than a few miles beyond the front lines of the 
troops which are engaged? What other weapon can strike 
and strike repeatedly at industry, transportation, and eco 
nomic life far beyond the theater of contending armies? He 
who thinks these questions through in all their implications 
under modern conditions, will arrive at this conclusion: 
Make no plans for war which do not consider aviation. The 
proper defense of our nation demands an adequate air arm. 
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‘‘Kurope in Arms’’ 


An Analysis of Liddell Hart’s Recent Study 


By Hoffman Nickerson* 


EADERS interested in military subjects open each new 

book by Liddell Hart with anticipation, if only for 
the clarity and liveliness of the author’s style. Even when 
one disagrees with him, one nevertheless finds something 
worth thinking about. 

The present book—‘Europe in Arms’”—is no exception. 
True, it would be improved by omitting the first chapter, 
“The Defense of Freedom.” For that chapter centers about 
two very doubtful, if not valueless, assertions: first, that Fas- 
cism and Communism are much of a muchness and second, 
that the defense of freedom is in practice identical with the 
defense of British interests. Clearly a dictatorship like the 
Italian which uses its power to defend religion and the 
family, and private property as necessary to the independence 
of both, is the antithesis of the Russian dictatorship which 
aims to destroy all three. And in practice British imperialism 
is by no means identical with freedom. 

From this sort of thing we turn with relief to the author's 
discussion of military topics. Here he takes up once more 
the difficult question of the future of war and especially the 
probable effect of the new weapons. All admit that these 
new weapons have changed tactics, and therefore strategy as 
well, and that they will continue to do so. The debate cen- 
ters upon the question of how far the change really has gone, 
and how far it will continue to go. 

In this discussion Liddell Hart has been consistently on 
the “futurist” side. On the whole he is still there. He has 
begun to allow for a more generous margin of doubt as to 
the effect of the new weapons; the conclusion of his second 
chapter, “The Air Forces of Europe,” emphasizes this point. 
And in particular he has swung from an extreme optimism 
to something like pessimism as to the future of tanks. He has 
come to see that the modern defensive is still exceedingly 
strong. But he still clings to an exalted idea of the effective- 
ness of air work and the comparative worthlessness of in- 
fantry numbers. 

Obviously these last two ideas are complementary. Any 
increase in numbers means an increased strain upon com- 
munications. If an air force could interfere seriously enough 
with the communications of a numerous hostile army, then 
the very numbers of that army would be a detriment. But 
what are the chances of such interference? We do not know, 
but to date those chances seem small. Nor is it easy to rid 
the mind entirely of the idea that Liddell Hart sometimes in- 
dulges in special pleading. After all he is an Englishman, 
and here is England with a gigantic rearmament program of 
which the weak spot is her notorious inability to recruit and 
train in peace time any considerable number of infantry. In 
spite of the enormous sums which she is spending, her pres- 
ent infantry resources are seriously taxed by trivial riots like 


*Author: “The Inquisition, A Political and Military Study of Its Estab 
lishment,”’ 1923; “Warfare” (with Spalding and Wright), 1925; ‘The 
Turning Point of the Revolution,”” 1928; “The American Rich,” 1930; 
“Can We Limit War,’ 1934. First Lieutenant, New York National 


Army, 1917; duty 


Guard, 
Section, Inter-Allied 


with General Staff, A.E.F.., 


1916; Captain, Ordnance Department, U. S. 
1918. Member U. S. 


Armistice Commission, Spa, Belgium, 1918-1919. 


those in Palestine. What is more natural then than that her 
writers—on the age-old principle of “sour grapes”—should be 
tempted to minimize the future rdle of infantry and to exalt 
that of aircraft? But suppose that rainy and misty weather 
were to prevail during the critical days of mobilization. 
Where would the airplanes be then? They would be on the 


ground. 


MUCH the same line of reasoning holds good for air work 
at sea. Over narrow waters and in good weather airplanes 
can operate. Thus they find an ideal theater in the Mediter 
ranean. Consequently, during the political tension between 
England and Italy over the Abyssinian conflict, the English 
fleet was wise in scuttling away from Malta, a cramped little 
place within easy reach of the Italian air bases in Sicily. But 
what about airplanes caught out of sight of land in togs or 
snowstorms? 

All told, the doubts concerning the effectiveness of air 
action are so great that to suggest with our author that in 
future wars England should send no ground troops to the 
Continent sounds almost like a counsel of despair. In Abys- 
sinia the Italian planes helped to feed the advance guards of 
the ground forces and helped also to turn hostile retreats 
into routs. However the Abyssinians had no air force. In 
Spain the life of no city seems to have been disrupted by panic 
due to air attack after the fashion so glibly predicted by the 
air enthusiasts of the world. 

Incidentally, one wishes that the author had discussed a 
little the strategic object of the present British rearmament 
program. Geographical considerations seem to rule out the 
possibility of its accomplishing much either in the Mediter- 
ranean or in the Far East. The new airplane carriers and the 
other new ships hardly can be expected to break the grip of 
the Italian air force on the narrows between Sicily and Tunis. 
Nor are they likely to open the straits of Bab El Mandeb, 
the southern gateway to the Red Sea, in the teeth of the 
Italian fortifications there. The chance of their accomplishing 
much against Japan in the China seas would seem even 
smaller; the difficulties due to distance are so great that Eng- 
land’s one chance of preserving her valuable commercial po- 
sition in China would be for her to persuade the United 
States to pull her Chinese chestnuts out of the fire. 

But if a rearmed Britain can act effectively neither in the 
Mediterranean nor in the Far East, the two areas in which 
her position is most threatened, then why the colossal ex 
penditure on rearmament? At the moment nobody is in a 
position to attack the British Isles. Even if the Germans wish 
to do so, they are a most calculating people in such matters. 
The Prussian General Staff never fights unless it thinks it 
self sure to win, and for the moment time is on its side. 

The most far-reaching chapter in Liddell Hart's book 1s 
“A German View of the Next War,” in which the author 
examines the theory of totalitarian or “absolute” war as ex- 
pounded by Ludendorff. Like practically every recent at- 
tempt to think broadly and rationally about war, Ludendorfl’s 
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thesis starts with the doctrine of the great Prussian military 
philosopher Clausewitz. At this point Liddell Hart some- 
what misrepresents Clausewitz, saying that “. . . his theories 
have suffered some searching criticism for their tendency to 
make policy the servant of strategy, and strategy little more 
than a straight lane to battle. The theoretical extravagance of 
Clausewitz’s idea of ‘absolute war-—violence pushed to its 


utmost bounds’ To use 


was contrary to common sense. 
force without limit and without calculation of cost may be 
instinctive in a hate-maddened mob, but it is the negation of 
statesmanship. Germany’s exhaustion in 1918 was the natural 
consequence of this delusion. The conductors of her war 
machine, less wise than Bismarck, did not know when to 
stop; they went on until they tumbled into the abyss.” 

Now in the first place it is unjust to single out the Germany 


of 1918 in this way. Once having fully entered upon war, no 


conscript nation can stop short of sweeping victory or crush 
ing defeat. When a government has forced the entire man 
hood of a country into a mass army raised by compulsory 
universal service, and when it has whipped up its mass army 
and its entire people to the pitch of exaltation and ferocity 
necessary to make the conscripts fight, then that government 
is the prisoner of the monstrous situation it has itself created. 
After having convinced everyone that their opponents are 
the spawn of Satan it cannot turn around and say: “Let us 
compromise with our honorable enemies.” In 1918 the Ger 
mans would have been delighted to stop. But they were 
not allowed to stop, and they were crushed because they had 


practically the whole world against them. 


[TURNING from 1918 to Clausewitz, that talented man 
fully understood the impossible extravagance of “absolute” 
war. In fact, in his book “On War,” he emphasizes the 
rarity of wars approaching the absolute form. He writes: 

“As in war the want of sufficient exertion may result not 
only in failure but in positive harm, therefore the two sides 
respectively seek to outstrip each other, which produces a 
reciprocal action. This might lead to the utmost extremity of 
exertion, if it were possible to define such a point. But then 
regard for the amount of the political demands would be lost, 
the means would lose all relation to the end, and in most 
cases this aim at an extreme effort would be wrecked by the 
opposing weight of forces within itself.” 

There is 1918 for you! And with a vengeance! The ruinous 
folly of any appreach to absolute war could hardly be better 
put. Thus it is not really Clausewitz against whom Liddell 
Hart is arguing, but a pseudo Clausewitz, a distortion of that 
master's teaching. Indeed, in his next paragraph Liddell 
Hart notes that Ludendorff quarreled with Clausewitz pre- 
cisely for subordinating strategy to policy: “As typical of 
Clausewitz he (/.c. Ludendorff) cites . “The political 
goal is the end, and warfare is the means leading to it, and 
means can never be thought of without a certain end.” To 
Ludendorff this is old-fashioned nonsense. The totalitarian 
principle demands that in war a nation should place every 
thing in its service: and, in peace, at the service of the next 
war. War is the highest expression of the national ‘will to 
give,’ and politics must therefore be subservient to the con 
duct of war.” 

Here we have in Ludendorff a striking example of the 
contusion between ends and means which is typical of the 
romantic-realist writers who have agreed in despising the 
intellect while exalting the instincts and emotions. 


In demolishing this sort of stuff, Liddell Hart is on strong 
ground. He has no trouble in showing that Ludendorfi 
overemphasized the place of battle in strategy. And here, 
rather than in the relation between strategy and politics, he 
might have picked a more justified quarrel with Clausewitz, 
for it was the latter’s praise of Napoleon’s eagerness to bring 
on general actions which reduced nineteenth-century strategy 
to a mere rush for the battlefield. Nevertheless the retreat 
from Moscow, the turning point of the Revolutionary 
Napoleonic wars, was begun not because of defeat in battle 
but because of the necessity to escape from an impossible 
strategic situation. Again, the American Civil War finally 
was decided not by battle but by Sherman’s March to the Sea 
which devastated the granary of the Confederacy and shat 
tered Confederate morale. 

In this connection some of the author’s other points are 
open to discussion. The attempt to treat Napoleon—who 
that of 
More 


over, the Spanish guerrillas, although they greatly increased 


came so near reuniting Europe into an empire like 


Rome—as a mere adventurer is astonishing enough. 


Napoleon’s difficulties in Spain, would have been stamped 
out if unsupported by Wellington’s army. Nor can Haig’s 
statement at the end of October 1918—“Germany 1s not 
be taken as gospel. It the Ger 


man armies were not yet absolutely broken, they certain! 


broken in a military sense” 


were not tar trom it. however, 


Leaving such matters aside, 
the Napoleon-Clausewitz-Ludendorfl overemphasis on battle 
is an important truth aptly illustrated by Russia in 1812 and 


Georgia in 1865. 


THE excessive desire for battle leads naturally to an undue 
insistence upon the offensive, and this in turn to a strangely 
high estimate by Ludendorff of the value of hand-to-hand 
combat under modern conditions. The exaggerated cult of 
Moltke, 


noting the effect of modern firearms, went even further than 


the offensive is familiar ground. Here the elder 
Clausewitz in emphasizing the greater strength of the of 
fensive in contradiction to men like Von der Goltz and Foch 
who could see nothing in war except successful assaults. In 
the matter of hand-to-hand combat the customary insistence 
of the drill manuals upon it does indeed repeat the teaching 
of Clausewitz. And yet the author quotes the greatest mili 
tary theorist of pre-Revolutionary France—Guibert—as saying 
that in practice, opposing forces practically never crossed 
bayonets, and after Guibert, Jomini, the elder Moltke, and 
Boguslawski. Indeed he might have strengthened his case by 
quoting an opinion nearly a hundred years older than Gui 
bert’s, for at the very beginning of the eighteenth century so 
hard-headed a soldier as Marshal Vauban had said much the 
same thing. 

Ludendorflian war, Liddell Hart concludes, has become a 
tragic absurdity. Should the big battalions actually reach the 
battleheld and advance to the assault, the machine guns of 
the defense will promptly reduce them to big cemeteries as 
in 1914-1918. But will they ever reach the battlefield? Here 
the author reverts to his firm beliet in the ability of ai 
action to disrupt not only military communications but the 
entire commerce and industry of nations. Against this he 
sees no antidote except a reduction of national vulnerability 
by decentralizing industry. 

At the same time he realizes the importance of the civilian 
reaction to air attack; that is, the disciplined calmness ot the 


city and factory populations as against their liability to panic. 
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Following this line of thought, one would expect him to 
praise the careful training of the Italian and German peoples 
by their governments to resist air attack and to offer that 
training as worthy of English imitation. Instead we get the 
following extraordinary sentences: “A sturdy individualism 
based on a régime of reason and freedom, so long as it does 
not relapse into inertia, may withstand the shocks better than 
the emotionalism bred by totalitarianism, with its insistence 
upon mass psychology and incessant appeal to mass senti- 
ment. The self-reliant individual, capable of thinking for 
himself, has a better chance of adaptation to the unexpected.” 
Does he really see in the average factory worker, not to 
mention the slum rat, a sturdy, self-reliant individual, capable 
of self-control or intelligent action in the face of sudden 
horrors? And what does he see as the chief object of the 
German and Italian training against air raids except the less- 


ening of emotionalism? 


[HOSE students of war who, like the present writer, ac- 
knowledge a considerable and long-standing debt to Liddell 
Hart, will lay down the book with mixed feelings. The 
vivid writing is there as always and the abundance of ideas. 
These alone, even if one considered the author a mere 
visionary—as many soldiers, including some who are highly 
intelligent, so consider him—nevertheless would make his 
work valuable. In the first place he is an admirable military 
journalist; when he writes of something that he himself has 
seen the reader gets a definite and valuable picture of that 
thing. In the second place his ideas, even when most ex 
treme, are too solid merely to be laughed down. In every 
profession it is well to have the extreme views fully and com 
pletely stated. 

Having fully recognized the value of the author’s ideas in 
stirring up discussion, let us try to estimate their correctness. 
It is interesting to note where he himself has modihed them 
with time. One may take his attitude toward the Latin 
peoples. In general he underestimates them as Englishmen 
occasionally do. As we have seen, he puts Napoleon aston- 
ishingly low. He dwells almost exclusively upon the mis- 
takes rather than the achievements of Foch. He is strangely 
unsympathetic to the defense of our traditional civilization 
by Franco and the Nationalists in Spain against the Reds 
there, and seems to have little idea of the strong popular 
support enjoyed by the Spanish Nationalist cause. Conse 
quently in the chapter received by the publishers in July 
when the rest of the book was already off press, he predicts 
that Franco’s army may exhaust itself by its frequent offen 
sives—since which time until this writing the course of events 
has been exactly the opposite. 

On the other hand he is quite frank, far more so than 
some Englishmen, in admitting the importance to England 
of keeping Spain weak and therefore unable to open or 
close the western gateway to the Mediterranean at will. As 
to the Ethiopian war, although at the time he thought the 
Ethiopians likely to win, yet he wisely qualified that opinion 
and is therefore fully justified in reprinting his qualification 
as a chapter of the present book. As to Mussolini himself, he 
generously recognizes one aspect of the Italian dictator's 
greatness—his energy—as follows: “. ... back in Rome there 
was a human dynamo, charging the battery (by which he 
means the Italian army in Ethiopia) with an electric current.” 

Turning to the technique of warfare itself, the author 
would seem to have swung around from his former faith in 





the tank as an instrument tor restoring strength to the offen- 
sive in ground warfare to an unduly low estimate of what 
tanks can be expected to accomplish. The present writer, 
for one, is inclined to agree with General Fuller's view that 
the poor design of the Italian tanks used in Ethiopia, and of 
both the Italian and German tanks used in Spain, together 
with the small numbers available in Spain, and the lack of 
well-thought-out tank tactics have been enough to cause the 
comparatively poor results obtained. That the new armor 
piercing antitank weapons tend to turn the tank into a 
harassing weapon rather than an assault weapon is of course 
true. 

And in general it always has been true that the defensive, 
although in itself incapable of producing positive results, is 
stronger than the offensive. Consequently the author is fully 
justified in arguing for a mingling of the offensive and detfen- 
sive forms wherever circumstances permit. In other words, 
wise future generals, instead of rushing headlong upon their 
enemies in neo-Napoleonic style, well may try to combine 
the strategical offensive with the tactical defensive; /.c. they 
may try to advance and take up strong positions where their 
presence is so inconvenient for their enemy that he is com 
pelled to exhaust himself by trying to eject them. An ex 
cellent example frequently cited by Liddell Hart is Sherman’s 
campaign leading up to the capture of Atlanta. Another 
would have been the British plan for holding the line of the 
Hudson in the American Revolution. 

A second method of combining the offensive and defensive 
would be, as the author very sensibly suggests, the deliberate 
baiting of a trap for the enemy as Napoleon did at Auster 
litz by retiring his right wing until the advancing Austro 
Russian left could be caught against the ponds and destroyed 
by the sudden arrival of Davout’s corps. Had the German 
retirement leading up to Tannenberg been deliberate instead 
of forced, then Tannenberg as well as Austerlitz would have 
been a perfect example. The same thing is true of both the 
first and the second battles of the Marne. In each case the 


side which first took the offensive was beaten. 


AS to the future of war, the author is content to point out 
the many doubtful factors and the possibilities of another 
disastrous stalemate like that of 1914-1918. Consequently 
he sees future strategy tending away from the Napoleon 
Clausewitz objective of destroying the hostile armed forces 
and toward the objective of applying pressure to the entre 
hostile social organism by what he calls “superguerrilla war- 
fare.” Now guerrilla warfare, that is, a strategy based upon 
land, sea, or air raiding, has been in the past the weapon of 
the weaker party. It can succeed only if the stronger party 
in his turn cannot break down the resistance of the organized 
forces of his weaker opponent. Moreover a raiding strategy) 
implies long wars of exhaustion. 

At this point, political, social, and religious ideas enter in. 
Such are the differences between those who would preserve 
the traditional social order hitherto normal to Western man— 
based upon religion, the family, and private property as 
opposed to those Communists and “liberals” who would 
destroy that social order—that the debate hardly can be 
settled except in arms. Memories of the losses and sufferings 
of 1918 have as yet been enough to postpone mayor conflicts. 
But if the clash of ideas, that is of doctrine, be not diminished 
by the persuasion ot one side or the other, then sooner of 


later the great conflicts must come. 
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Forecasts from the War in Spain 


Lessons Based on Technical and Tactical Experience 


By Emilio Canevari” 


O forecast, within reasonable limits of time, the torms 
Ee future warfare is obviously a difficult undertaking. On 
the one hand there are the lessons, particularly tactical, of the 
last wars to be taken into account, in so far as the weapons 
have remained the same and in so far as these affect tactics. 
On the other hand it becomes necessary to reach a clear, ra 
tional conception of the effects of the new weapons and means 
which either are now being adopted, or are likely to be 
adopted in the immediate future. 

Preparation for war is beset by many sirens attempting, in 
one way or another, to lure it away from the proper course. 
For this reason, when the mists of peace time disperse, a 
nation may find itself before a reality of rocks and shallows. 
One reason for this deception is that the ofhcial histories of 
former campaigns gradually and inevitably become apolo 
getic or academic in character and theretore are no longer 
capable of furnishing a sound basis for charting a course tor 
the future. Moreover bureaucracies tend to level down and 
simplify, tor the benefit of what may be called the “organic 
character” of the fighting machine, the specialization of 
means and arms which were inevitably evolved and used 
under the stress of military emergency: a specialization which 
in modern times is nevertheless moving in an inexorable 
crescendo owing to the perfection and the multiplication of 
means and weapons. 

Then again, the military leaders who arise during war— 
men of strong character and few words—generally disdain 
the teaching of war in peace time for various reasons, but 
often because they know that the most important part of the 
art of war cannot be taught at all. In their stead arise num 
erous protessors, who for didactical purposes seek to crystal 
lize the tremendous and complicated drama of war into a 
method or a formula. Thus have been evolved the “tactical 
rules” and the “magical formulas” so characteristic of certain 
periods in the development of the art of war. Glittering 
generalities based upon a foundation of inadequately ap 
preciated ideas have, in these periods, made the fortunes of 
their inventors. 

When such a conventional mode of thought has once suc 
ceeded in establishing its sway, even the clearest reminders of 
the truth occurring in minor campaigns or on remote battle 
helds will be waived under one pretext or another. Thus the 
Russo-Japanese War contained the germs of practically every 
thing that later was established in the World War. Its les 
sons, nevertheless, were ignored. 

It is to be hoped, however, that today, wherever realism 
exists and is appreciated, the lessons of the war in Spain will 
receive due attention. Hence it may prove of use to outline 
what we have been able to ascertain there—if only in the 
form of a rough appreciation of the facts. Obviously, these 


lacts are of interest mainly in the field of tactics, since in any 
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conflict the operative and strategic fields proper are too 
strongly under the influence of the respective political situa 
tions—diflerent in every case—to allow precise deductions to 
be drawn from them. 

It goes without saying that even on the spot the exact 
ascertaining of the facts is remarkably difheult. Officers of 
the same command or those who have taken part in the same 
actions frequently pass utterly contradictory judgments upon 
the value of an arm or of a method, according to the particu- 
lar circumstances in which each of them has found himself 
and from which each instinctively has generalized. Their 
judgments are strongly colored by their individual and col 
lective passions and interests. After having been ascertained 
as accurately as possible, these facts must be analyzed and 
weighed by comparing them with other cases. Above all, 
the conclusions to be drawn from them must be established 
with perfect impartiality, uninfluenced by any of the magical 
formulas mentioned above. 

The sophism post hoc, ergo propter hoc so trequently heard 
in such circumstances, is particularly to be feared. It is wrong, 
for instance, to assert because a certain operation has ended 
successfully that the arms, means and methods employed in 
it should be adopted; it may be that the success has been 
achieved despite certain of these elements. This was demon 


strated often enough during the World War. 


| HE ever-increasing complexity of warfare makes the em 
ployment of strongly led and highly trained troops abso 
lutely imperative. Only such troops possess the ability to 
take the offensive and to maneuver. Hastily constituted levies 


may be capable of defending themselves in trenches or be 


] 


hind walls, but if one wishes to impose one’s will upon the 


enemy, that iS, to proceed either to the offensive or the ma 


] 
hneuvering (luring ) detensive, it immediately becomes Nec 


essary to possess troops of high professional standards and ot 


a strongly developed military spirit. There should be no il 
lusion on this point. With mere “enthusiasm,” it 1s impossible 
] 


| ' ’ 
to maneuver and to win. At best, one can only detend one s 


self and this at the cost of heavy and unnecessary loss. 
To be capable, however, of maneuvering upon the battle 


field—and here we reter to the intantry in particular—troops 


must possess excellent higher ofhcers and company com 
manders, perfectly trained and capable of successtull dealing 
with the tactical problems with which they will be con 
fronted. They also must have—and that is the new lesson 
brought to light by the Spanish civil war—experienced junior 
officers and excellent noncommissioned ofhcers in command 
of platoons and squads, as well as numerous long-service 
specialists. 


To dispose of a solid infantry it is necessary to have for 


every three privates a noncommissioned officer or corporal 
or a long-service specialist; that is to say, elements picked for 
strength of character and practical experience in arms and 
their use. It is only with such a backbone and with adequate 


periodical practical training in the feld that units can be 
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formed capable of surviving and advancing under the ex- 
tremely difficult conditions imposed today by the attack. 

This necessity of an inexhaustible supply of such leaders 
and trained specialists imposes itself, not only upon the army, 
but upon all armed forces as the inevitable result of the con- 
ditions of present-day warfare in every field. 

The problem of the disciplinary and technical quality of 
this framework today dominates everything else in prepara- 
tion for war. In view of the general rise in the standard of 
living throughout Europe, modern troops require greater 
care, above all as regards their food supplies. The quality of 
the latter has its immediate repercussion upon the moral and 
physical state of the individual units. Omissions which might 
seem of insignificant importance, such as the lack of trans- 
portable kitchens, result in a definite drag upon the combat 
value of the troops, particularly if they have not yet been 
hardened by war. 

Modern war, owing to the fierceness and complexity that 
characterize it, devours men as well as materials with in- 
credible rapidity. This need is particularly felt by the attacker, 
as the attack in the tactical or in the strategic field exhausts 
itself in the advance by the tremendous moral and material 
exertions it imposes. It is therefore indispensable to provide 
for a prompt and continuous supply of men, means, and 
weapons, if the attack is not to exhaust itself prematurely, 
becoming in that case a vain and expensive attempt without 


decisive result. 


THE infantry remains the center of gravity of the armies, 
and to its action all the other arms must be subordinated. Its 
losses are always the heaviest numerically and the highest in 
percentage of all the land forces. 

The World War confirmed the fact that the infantry needs 
powerful and ample armament. To the mania for the “alle- 
viation” of the infantry which tends to grow up in time of 
peace, there substitutes itself in time of war an ever-increasing 
demand for more power. Infantry only becomes “burdened” 
when it finds itself loaded down with useless or inadequate 
arms, not when it possesses those arms which are indispensa- 
ble to its advance. An infantry, poorly or badly armed, is 
the most “burdened” of all as it is not able to move under 
enemy fire without committing suicide. As for the arms 
themselves, the facts ascertained about them can be presented 
as follows: 

There is a marked tendency to look for a submachine gun 
to be substituted for the rifle. In the ranks of the Spanish 
Nationalists, the German Schmeisser submachine gun of 
g-‘mm. caliber and 30-round magazine capacity is most in 
demand. It is a solid, simple, and reliable weapon, even if 
not perfect in every respect. 

The infantryman armed with an automatic rifle and hand 
grenades will always be the main element of the struggle. It 
is he who is the real fighting infantryman. Therefore one 
should not diminish his number and still less hamper him 
by collective arms such as light machine guns. On the attack, 
some detachments on both sides in Spain have adopted with 
excellent results the system of the team or group of three in- 
fantrymen used by shock troops during the World War. It 
is a system we already have repeatedly insisted upon and 
which should be made general. 

Another need of the infantry is a generous supply of re- 
liable hand grenades. Some of those used by the Nationalists 
have shown themselves more dangerous to the user than to 





the enemy. It is necessary to perfect the weapon as far as 
possible for obvious moral and material reasons. 

The light machine guns or machine rifles used have shown 
themselves badly adapted to those uses tor which they origi 
nally were intended; that is, to accompany the attack. They 
are defensive arms of poor efficiency which actually serve to 
retard the infantry. Some models moreover have shown 
themselves impractical in actual use due to the necessity of 
more perfect lubrication than is possible in the field. The 
heavy machine gun, on the contrary, is still the undisputed 
master of the zone of infantry fighting power. The tendency 
is naturally toward an increase in the caliber and toward the 
employment of armor-piercing projectiles for use against 
not only light tanks, but also any other resistant objectives. 

The heavy machine guns are being employed by the com 
panies themselves. Their assignment to the battalions is 
based upon purely theoretical considerations and is without 
any practical value tactically. Their action in Spain has been 
by direct fire. Fire at great ranges over the heads of the 
troops, as well as through the latter’s intervals has not been 
employed so far. Fire by indirect sighting, with the help ot 
an aiming point, while the weapon itself remains masked by 
bushes and shrubs, has 


a nonresistant medium, such as 


proven very useful. 


Mortars are indispensable for the attack and their us¢ 
fulness increases with the caliber. Mine-throwers are equally 
indispensable as they proved themselves during the World 
War. They constitute typical arms of the infantry which 
without them is incapable of overcoming the resistance of 
houses systematically prepared for defense or of horizontally 
protected obstacles. If the little army of General Franco had 
been able to dispose of efficient mine-throwers of 150-mm. or 
240-mm. at the time of its attack upon Madrid in November 
1936, events probably would have taken a different course. 
Certainly the heavy artillery is not always capable of acting 
as a substitute for the mine-throwers, as it has many other 
tasks to perform. Flamethrowers likewise are indispensable 
for attack upon houses as well as for fighting in close country. 

The infantry at all times ought to possess antitank weapons 
such as heavy machine guns firing armor-piercing projectiles 
and also small guns capable of very rapid fire. The German 
37-mm. and the 20-mm. have proved themselves excellent in 
Spain. The 65-mm. pieces, on the contrary, have shown them 
selves of little practical value as infantry weapons. They are 
insufficient in mobility and rapidity of fire, and are inade 
quately supplied with ammunition. The antitank gun always 
must be most amply supplied with ammunition. 

To summarize, the following would seem a practical con 
stitution for the infantry, based upon the above facts 
Infantry group (the fundamental unit): 1 corporal and 2 
privates armed with automatic rifles and hand grenades; 
Squadron: 1 noncommissioned ofhcer and 4 infantry groups; 
Platoon: 3 squadrons as above; Company: 3 platoons ol 
riflemen as above with 1 platoon of 4 heavy machine guns; 
Battalion: 3 companies as above together with one company 
armed with three 81-mm. mortars and three 20-mm. guns; 
Regiment: 3 battalions as above, with one company armed 
with six 37-mm. or 47-mm. guns on cars or armored trans 
port, one company of four mine-throwers of 120-mm. or 150 
mm. on motor transport, a detachment of selected skir 
mishers, and a detachment for chemical warfare with a pla 


toon of flamethrowers. 
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The infantry, therefore, should continue the evolution be- 
gun during the World War and should divide itself reso- 
lutely into the various special branches, developing them 
energetically and without dependence upon detachments 
from other arms or upon weapons universally suitable to all 
purposes. Modern weapons demand an abundant and con- 
tinuous supply of ammunition, but this problem can be 
solved with the help of the motor and it is really in this sense 
that so-called “motorization” should be developed, as will be 
explained more clearly further on. 

The War in Spain has from the very beginning disorgan 
ized the Spanish cavalry. It has been divided between the 
two parties and suppressed by the Reds for political reasons. 
The Nationalists have indeed brought into action various 
units of excellent Moorish light cavalry, but its employment 
has been spasmodic; 7.¢., limited to some advanced guard 
actions and some raids of small extension. Normally the 
little cavalry available has served for useful but secondary 
missions, such as escorts, police work, etc., and until now 
there has been felt no necessity to create new units, let alone 
great units of it. Of cyclists, one has not heard a word. 
Motorcyclists have found employment mainly in the mainte- 


nance of communications between the various commands. 


WHILE the Spanish war has confirmed the fundamental 
importance of a sound infantry capable of maneuvering, it 
has at the same time witnessed the breakdown of practically 
all hopes based upon tanks. The theories about the employ 
ment of tanks never have been very clear. A war-time ex 
pedient, successful against the Germans in 1918 when their 
infantry was greatly reduced in numbers and surprised by 
this new device, the tank cannot yield good results against 
an infantry forewarned and adequately armed. They met 
with success at Talavera de la Reina when the Red militia— 
an undisciplined rabble—took fright at their appearance, and 
in other analogous but exceptional cases, but otherwise their 
lack of success was marked. 

The light tanks—veritable tin boxes—were easily van 
quished by the heavy machine guns equipped with armor 
piercing projectiles. The heavy tanks, such as the Russian, 
when acting singly, were caught by some dashing infantry 
(because such monsters of twelve to sixteen tons are blind 
and impotent at close range), and when acting collectively 
they were attacked and destroyed by antitank guns of 20 
and 37-mm. caliber. 

As for efficiency, that of the light tanks is nil unless they are 
acting as flamethrowers. Because of their instability their 
machine guns fire blindly—most of the time into the air or 
the ground. However, the heavier tanks armed with a can 
non prove of some use so long as they are preserved from 
destruction. In the case of encounters between tanks, the 
heavier inevitably vanquishes the lighter. It now seems estab 
lished that the tank is absolutely incapable of preceding the 
infantry and overwhelming the enemy. On the contrary, un 
less they are preceded and continuously assisted by a reliable 
infantry they appear to have no effect whatever and soon 
meet with destruction. 

The forecasts by experts seem to have been verified on 
every point; and it hardly could have been otherwise because 
what is happening in Spain had already been manifested at 
Shanghai in 1932. “To send forward the tanks against in 
fantry still unbroken and maintaining its order means to 
imitate Napoleon in his premature and desperate attempts 





at Waterloo, ordered by him because he had no more intantry 
left to obtain the decision; and the result will also be the same, 
that is, the destruction of the attac king force.” 

From this, therefore, it is reasonable to deduce that the 
rational employment of tanks in masses is in pursuit after a 
victory has been gained. In other words, substitute tanks for 
the former heavy or battle cavalry, which had precisely the 
same function of shattering the last attempts at resistance 
after the victory had been decided, at a moment when the 
enemy has been demoralized and no longer has available a 
powertul means of defense. It is quite possible, however, 
that experience may prove that even this function can be 
rather better and more efficiently fulfilled by attack aviation. 

Hence the conception of creating a protected intantry 
which can be substituted for real infantry has been exploded. 
In the same manner has failed the idea of employing tanks 
as a means of overcoming passive defenses and opening a 
way for the infantry in attack. There has failed also the idea 
of neutralizing with tank fire the centers of enemy resistance. 

It should be noted, however, that the heavy Russian tank, 
although in its present form it has proved nearly useless 
owing to the defects of construction and to inadequate 
methods of employment, contains the germ of an idea capable 
of being developed. For the heavy Russian tank does not 
represent a real tank at all in the sense of an auxiliary to in 
fantry fighting. On the’ contrary it may be regarded as a 
quick-hring gun equipped with a large reserve of ammuni 
nion, protected by armor and capable of automatic movement. 
In such a rdle, being invulnerable to rifle and machine-gun 
fire, the heavy tank, if better constructed and employed be 
hind a strong advancing infantry, could render greater service 
than a gun moved by man power only, unprotected and 
necessarily inadequately equipped with ammunition. 

Nevertheless, it will be necessary to bear in mind that such 

a weapon is subject to the disadvantage of easily becoming 
stuck in sandy or muddy ground, and once immobilized 
under the fire of the enemy, the whole machine is lost. This 
then is all that remains of the theory of the tanks, that is, of 
the “mechanization” of armies upon which have been 
founded so many fantasies. 
IN regard to the subjects of motorization and motorized 
units, confused by so much theory, the war in Spain has set 
forth various lessons. Betore discussing them, however, it 
seems necessary to differentiate between two concepts: First 
is the coherent advance of the attacking force. It is but natural 
that in modern war, already extremely immobile and becom 
ing more and more so, one should wish to use the motor for 
transport. It has been proved up to the hilt that the principal 
reason for the continuous nonsuccess of the attack in the 
World War lay in its discontinuity. Because of this the 
infantry found itself, after its initial advance, bereft of the 
assistance of the artillery which remained behind not only 
with its guns but with its ammunition as well. 

It is therefore rational, and even indispensable, to motoriz« 
effectively the artillery and the other arms and services in 
volved in the attack. “To carry forward in a coherent and 
homogeneous manner the whole attacking body” is a point 
which cannot be emphasized too repeatedly. 

The second concept is the transport of troops by motor car. 
Equally natural is the idea to have in readiness motor parks 
adequately equipped and able rapidly to transport great units 


and reserves of troops and arms in the tactical as well as in 
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the strategical sphere. This was done on a large scale during 
the World War and again in the Abyssinian campaign and 
will doubtless repeat itself on an even larger scale in the 
case of a new conflict in Europe. In this sense, therefore, the 
whole army must be capable of being transported by motor, 
and in this respect “motorized.” For this purpose it is sufh- 
cient to have large motor-car parks, conveniently equipped, a 
the disposition of the high command or of the individual 
army commands. 

There appears, however, to be little purpose in establishing 
such permanently motorized units in advance and it is equally 
irrational to attempt to create for them a special tactical func- 
tion. Units of this kind are necessarily limited both in num- 
bers and services, and their motor trucks, instead of being 
useful to all, became a hindrance. 

The whole idea derives from the concept of the “break- 
through,” a simple and superficial metaphor which, tor 
some has assumed a fixed character, as though the enemy 
always will be a wall to be broken through, so that once a 
breach is effected, it is possible to pass in motor cars to the 
enemy capital. It is evident that even though this might 
happen sometimes it would be on condition that the enemy's 
army is first beaten and destroyed. This, in fact, did occur in 
Abyssinia when Marshal Badoglio, after having destroyed 
the Abyssinian army at Lake Ashangi, motored up to Addis 
Ababa—because there was no enemy left on the way thither. 

However, it is not intended to raise a discussion upon this 
particular point, but to comment on the idea in connection 
with the facts that have been observed in Spain. There it is 
true that to effect a 
breach—as a tactical instrument to gather in victory rapidly. 
What has happened is that the cart has been put before the 
horse with the result that these motorized columns, after 


“motorized” units have been used 


entering the zone of fighting, have been easily arrested, first 
by the simple expedient of breaking up the roads, and further 
by artillery and aircraft which found in them easy passive 
targets. 

In general, with regard to the two concepts mentioned 
above, the experience in Spain has confirmed the absolute 
necessity of a strong effort to motorize the artillery and the 
services as well as the necessity of being able to dispose of 
motor-car parks adapted to the rapid transport of reserve 
units. On the other hand, the idea of general motorization, 
in the sense of employing motorized detachments in the 


fighting zone, must be rejected. 


THE Spanish civil war has confirmed not only that “with- 
out fire there is no advance,” but that “without a whirlwind 
of fire one does not advance even an inch,” so long as the 
enemy is resolved to offer resistance. Further, it has been 
demonstrated that the codperation between infantry and 
artillery is becoming increasingly indispensable as well as 
increasingly difficult to achieve. 

The increase in the number of machine guns and rifles and 
other automatic weapons; the rational use of light, quick- 
firing artillery from prepared positions and in cross and flank- 
ing fire, the knowledge of which has by this time spread 
everywhere; the rapidity with which it is possible in Europe 
to prepare defensive systems, bristling with obstacles—all 
have made the offensive more difficult and more arduous. To 
have some probability of success the offensive first of all must 
be undertaken by a solid and powerfully armed infantry, 
trained to manuever, as already has been remarked. But 











even the best infantry in the world cannot achieve success 
unless accompanied and continuously supported by a power- 
ful artillery—powerful not only in respect to the number 
and caliber of its guns but also with regard to the abundance 
of its ammunition. Another auxiliary arm of the infantry of 
the highest importance is attack aviation, about which we will 
have more to say further on. 

It is not too much to say that the almost general stabiliza- 
tion of operations in Spain after November 1936 arose, above 
all, from the fact that the attacking party, the Nationalists, 
did not dispose of its artillery—either in numbers or in efh- 
ciency—necessary to carry forward the attack. 

Quick-firing artillery of small caliber is particularly useful 
for the defensive. On the contrary, for the attack an inten 
sive and well-directed fire by medium and heavy artillery is 
indispensable. 

The question of the supply of the artillery during the 
phases of the preparation for and, above all, during the attack 
itself has once more been revealed as of fundamental im- 
portance. Artillery that remains immobile and is not con 
tinuously supplied with ammunition becomes useless, and 
the infantry, unless it wishes to commit suicide, is forced to 
arrest its advance: consequently, the attack breaks down. 
Actually the advance of the infantry must take place as if 
under a bridge of continuous artillery fire, particularly of 
medium caliber. Since such an attack has to overcome deeply 
arranged positions and therefore must carry on for several 
days to attain decisive results, the artillery must be capable 
of advancing with the infantry and must be continuously 
supplied with ammunition during this advance. Here, there 
fore, is the most important field for the motorization of 
modern armies in the sense already explained above. 

It is an extraordinary phenomenon that the most evident 
lessons of the World War, which today acquire an ever 
growing value precisely because the defensive is becoming 
stronger and stronger, should have been forgotten so easily. 


But reality will always rise to the top in the long run. 


AMONG the conclusions to be drawn in this particular field 
from the events in Spain are the following: To maintain the 
indispensable codperation between infantry and artillery it is 
necessary that the latter should establish beforehand groups 
destined for the special assistance of the individual columns 
of attack which shall be directly correlated with the latter. 
This task of direct assistance of the infantry must be dis 
tinguished from the general, or maneuver, action of the 
artillery which must be intrusted to other artillery groups. 

In the greater number of cases to become really effective 
the decentralization of the artillery (7.c., the allocation ot 
groups destined to the special task of assisting the infantry) 
ought to comprise not only the direction of their fire, but the 
guns themselves. The objection may be raised that such a 
proceeding presupposes the possession of a very large artillery 
support. However, it is a fact that without an ample supply 
of highly efficient artillery, well supplied with munitions, 
there is no advance. At least not in Spain. 

The most important point with respect to the constitution 
of major units, and above all, the division, is its equipment 
with artillery, in which our own divisions are notoriously 
deficient. It was for the purpose of providing the necessary 
volume of arrestive fire in the defensive that additional 
machine-gun battalions have been assigned to the division. 
Sut the fundamental point should not be so much to 
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strengthen the defense already developed to the highest de 
gree, as to impart to the unit greater power for the offensive. 
That object, however, only can be achieved by increasing the 
artillery, because without artillery support there is no advance. 

It always has been a bad idea to split up a group into in- 
dividual batteries allotted to the various infantry regiments, 
particularly in the case of weapons so lacking in power as the 
65-mm. gun. Such pieces, indifferently equipped with am 
munition and of low mobility, are in such a case destined to 
be lost in every fluctuation of the struggle. The infantry must 
have its own particular arms, eminently infantry in charac 
ter—mortars, mine-throwers and antiaircraft guns. It there- 
fore would seem advisable (always referring ourselves to the 
Italian Army ) to return to at least five groups per division, 
of which two would be armed with 100-mm. howitzers. 

But this divisional artillery should not serve in the first 
instance for that maneuver of fire which is so often the 
product of abstract reasoning. It must, on the contrary, act 
in closest codperation with the attacking columns themselves 
and therefore practically the whole of it will have to furnish 
direct infantry support. The artillery destined to assist the 
action as a whole, therefore, only can be furnished by re- 


enforcing units. 


EVEN more important than the problem of the divisional 
artillery is that of the artillery equipment of the army corps. 
This latter in reality constitutes the backbone of the attack 
and hence there never can be enough of it. Above all it is 
necessary to keep in mind that 105-mm. weapons do not 
actually constitute heavy artillery; matériel really effective in 
the attack begins only with the 149-mm. We have seen in 
Spain the eflects produced by the French 155-mm. matériel. 

If one should not wish to agree with the solution—which 
seems to recommend itseli—of forming two regiments of 
artillery to the army corps—one of six groups of 105-mm. 
guns and 149-mm. howitzers, and the other of an equal num 
ber of groups of 149-mm. guns and 210-mm. howitzers, it 
will in any case be necessary to effect a great increase in the 
artillery allotted to the army command itself. This will make 
possible a prompt and powerful decentralization in the tacti 
cal sphere together with the assignation of strong groups as 
reénforcements. 

To obtain a point of departure in this respect, it is 
necessary to bear in mind certain figures of the World War 
which have been fully confirmed by the operations in Spain. 
In the battle of the Bainsizza the twenty-fourth army corps, 
which advanced victoriously for seven days, was composed of 
two divisions of four brigades each. The divisions each 
possessed 17 batteries of artillery and 160 mine-throwers of 
all calibers. The army corps itself possessed 154 medium and 
heavy pieces (74 guns, 64 howitzers, and 16 mortars) and the 
action was supported, moreover, by the fire of two gigantic 
groups trom the army artillery reserve. 

There is no reason why in the battles of tomorrow a simi 
lar development of artillery will not prove necessary (given 
that the defensive will always remain the stronger form of 
warfare). It will be necessary to plan how to carry forward, 
gradually but inexorably, this combination of fire if the 
attack is not to slow down, and above all, how to bring up 
the thousands of tons of projectiles a day necessary for such 
concentrated and sustained fire. The artillery and its supply, 
therefore, are excellent objects for “motorization” rather than 
the infantry, the most rapid, ready, and mobile of all arms. 





That the attack may be able to proceed without interrup 
tion, the artillery must be mobile and above all capable of 
being supplied rapidly during the entire time an attack may 
need to achieve its object. 

The infantry must regulate its advance according to the 
ability of the artillery to change its position. If the intantry 
itself is armed with powerful means of indirect fire (mortars 
and mine-throwers) it may indeed be capable of advancing 
in the zone of security created by such weapons—but not 
beyond. To nourish any illusions on this point would merely 
bring about the breakdown of the attack and the decimation 


and demoralization of the infantry. 


[HERE exists in Europe today a definite tendency toward 
reduction in strength of the divisional infantry so as to form 
eventually small divisions of six battalions, which thus in 
reality will constitute but mixed brigades. This tendency 
would be justified if it arose from the intention of establish 
ing a correct balance between infantry and artillery. But this 
attempt at the reduction of the division is merely aiming at 
its general “alleviation”; that is, to make it easier to transport 
by motor car. 

This tendency—followed for instance by the Hungarian 
Army, which has found it opportune to maintain the mixed 
brigade originally imposed on it by the peace treaties—does 
not therefore appear to be justified. It has been clearly 
demonstrated in Spain that units of six battalions—whether 
called divisions or mixed brigades—have insufficient staying 
power and have scarcely been brought into action before they 
need to be relieved by other units—a most delicate and 
dangerous operation to effect in contact with the enemy. H« 
who advocates units of this kind must, therefore, shut his 
eyes to the fact that in real war battalions thrown into the 
furnace are burnt up with lightning rapidity. An army corps 
of four mixed brigades does not equal one of three divisions 
of three brigades each. 

The division of three brigades was adopted by us after the 
World War as the basic tactical unit instead of the division 
of two brigades (twelve battalions) plus a supplementary 
regiment of Bersaglieri. This change was made so as to 
increase the artillery in proportion to the infantry—a most 
weighty reason. But there is another exigency to consider, 
which is frequently unperceived in time of peace; namely, the 
fact that the infantry of a great unit tends to exhaust itself 
at a much faster rate than its artillery. Thus a division with 
scant infantry strength will have to be reénforced or relieved 
far sooner than one of twelve battalions. 

The division of nine battalions only proved itself convenient 
on the French front during the “war of positions,” owing to 
the facilities it offered for regulating the turns for the bat 
talions to go into the front line. Being insufficient in infantry 
strength, however, as soon as the operations became more 
mobile in 1918, it needed reénforcement by one or more regi 
ments of supplementary infantry. Moreover the proportion 
established in it between infantry and artillery proved con 
tinuously inadequate as soon as the division had to attack, 
when its composition in artillery had to be changed con 
siderably. 

According to present tactical criteria, the division of three 
brigades necessarily must be reénforced by troops reserved to 
the army corps. This latter unit, therefore, becomes the real 
great unit of maneuver. 

The division of six battalions—although obviously more 
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suited to motor transport—will, if maintained as the basic 
great tactical unit, demand a staff, artillery, engineers, cavalry, 
and services, proportionately greater than the division of nine 
battalions. Therefore it must be an extremely uneconomical 
unit, since its staff, special arms and services are tied up with 
a weak infantry of little staying power. Therefore, if these 
elements are permanently attached to it, all of them must 
remain unemployed as soon as the division, for lack of 
sufficient infantry strength, is forced to pass into the second 
line. 

It might be objected that with a division of six battalions 
the relative strength of artillery to infantry will increase, as it 
will be possible to assign three groups to it. But this increase 
in artillery strength is more apparent than real because the 
insufficient strength of the infantry and its early exhaustion 
soon relegates the whole into the second line—unless one is 
satisfied to break up divisions. 


THE reduction of the division to not more than six battal- 
lions of infantry simply means that this formation can no 
longer be considered the basic tactical unit, composed of 
various arms and capable of sustaining a combat with its own 
resources. It becomes only a mixed brigade composed of 
infantry to which there have been permanently allotted the 
artillery and the other special auxiliary services strictly indis- 
pensable for the fulfillment of its immediate infantry tasks. 

If this reasoning is correct, the real great tactical unit would 
then be constituted by the army corps of varying composi- 
tion—several such mixed brigades, reénforced by supplemen- 
tary infantry battalions and supported by a powerful corps of 
artillery of equally varying composition. Thus the army 
corps would constitute a great unit of wide elasticity, adapta- 
ble to the most divergent situations. This, of course, is 
theoretical, and the idea would have to be confirmed in prac- 
tice. In particular it would be essential to determine whether 
the corps command would find it sound procedure to divide 
its front of attack among these numerous small units of 
strictly limited staying power. 

Since under these circumstances the division is openly 
abandoned in its character of a basic great tactical unit, cap- 
able of conducting combat upon its own account, the division 
must become simply an infantry pawn upon the chessboard 
of the army corps. At this point, then, it becomes necessary 
to leap boldly over the ditch and to accept the conclusion that 
the real artillery (meaning that which has the specific tasks 
of counterbattery and barrage) begins only with the army 
corps. By the same reasoning, the light formations, the spe- 
cial machine-gun units, part of the engineer troops, and a 
great part of the services would become organic parts of the 
army corps. 

It is useless to maintain that units of six battalions can 
generally be considered equivalent to divisions of nine or 
twelve battalions. To expect them to undertake the same 
tasks as the latter, which is precisely what happened in Spain, 
is to expect the impossible. 

To summarize: If the division is to remain the basic tacti- 
cal unit capable of sustaining a combat upon its own account, 
it is necessary not to diminish but to increase its infantry 
strength and at the same time to reénforce its artillery. If the 
object is to diminish the infantry strength, its tactical func- 
tion passes to the army corps and this change in function 
should be clearly understood. 

The operatien undertaken and led to success by the Span- 












ish Nationalist troops against Bilbao—the conquest of the 
fortified region on the Bay of Biscay—is one of the greatest 
interest, since it was an attack which had to be conducted 
among heavily wooded mountains, strengthened by defenses 
of considerable importance. These fortifications had been 
erected by the Reds over a period of ten months, on favorable 
ground and with the great resources offered by a rich indus- 
trial region. They were defended by about 60,000 men. 

The weak point of the Reds lay in the fact that, although 
their resources both in men and material were rich, they 
nevertheless had a limit; whereas, in comparison, the re- 
sources of the Nationalists, based upon two-thirds of Spain, 
were practically inexhaustible. In a word, the Reds were 
really beleaguered, although within a comparatively large 
region. For them, every man killed was irreplaceable. More- 
over, the Nationalists had a superiority in artillery and com- 
mand of the air. 

Nevertheless the difficulty of carrying forward the entire 
attacking force—the fundamental difficulty of the offensive— 
was aggravated by the mountains and wooded ground and 
by the destruction of highways and other demolitions carried 
out by the Reds on a vast scale. 

The Nationalist command, although accepting the in- 
evitable slowness of progress, was nevertheless careful to 
avoid giving the operation a methodical and bureaucratic 
character. One frankly must admire the brilliancy of the 
continuous maneuver it was able to evolve under such difh- 
cult circumstances and the ability with which it made use 
alternately of the advantages of attack and defense. 

While the Red troops in the Asturias and the near San 
tander were being kept at bay by the 8th and 6th divisions 
occupying the front opposed to them, the National command 
concentrated its main effort upon the convex arc about eighty 
kilometers in diameter which surrounded Bilbao on the east 
and south. Along this front it selected a weak point, over 
whelmed it, then arrested its attack and went upon the 
defensive. The Reds concentrated upon this point and 
attempted wildly to recover it by counterattacking, but always 


in vain. 


MEANWHILE the Nationalists prepared and carried by 
surprise an attack on another point that had been weakened. 
Thus, in the course of time, strong points were gradually 
surrounded and the whole position became ripe for the fall. 
The same maneuver was used repeatedly. There was no vain 
and bloody obstinacy, no employment of troops in mass 
formations, and therefore no hecatombs of infantry. 

Instead, the tactics resembled the use of a powerful and 
flexible blade, which always succeeded in finding, by a com- 
bination of force and skill, the weak joints in the armor, and 
then was pushed home. Thus the columns of the attack, 
assisted by a vast and powerful array of artillery, converged 
inexorably upon Bilbao. The whole operation was only the 
repetition, upon a far greater scale, of the methods already 
applied with such success by the troops of the 8th division in 
their advance upon Oviedo in the autumn of 1936. 

It is almost impossible to imagine the Cyclopean labors of 
the engineer troops in creating or reéstablishing communica- 
tions, or to appreciate the gigantic work involved in carry- 
ing forward the medium and heavy artillery and assuring its 
supply of ammunition. The frequent pauses in the operations 
were caused by these tasks, as well as by the extremely humid 
and rainy climate of the green Cantabrian Mountains. In 
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fact, from the beginning of the operations to the entrance of 
the Nationalist troops into Bilbao, two months and a half 
elapsed. But, owing to the tactics described, the superb 
Navarrese and Italian infantry not only were not destroyed 
or noticeably exhausted, but were trained more and more in 
the difficult art of maneuvering among mountains protected 
by iron, covered with cement, and bristling with pillboxes, 
and so succeeded in maintaining an unimpaired capacity for 


the offensive. 


GREAT care is necessary in drawing conclusions from the 
use of aircraft in this civil war and applying them unhesitat- 
ingly to a possible European war. First of all, at the begin 
ning of the conflict, there was no air force on either side in 
Spain. The air forces have constituted themselves, hesitat- 
ingly and gradually, step by step, as the conflict has developed. 
Nor did there exist an aircraft industry in the beginning. 
Thus air power has found itself essentially under the same 
conditions as during the World War when, scarcely born, it 
had to develop in the face of the most varied exigencies. 
Even today, air power on both sides is present only on a small 
scale. 

Secondly, the Spanish territory was not prepared for the 
use of aircraft and least of all for large air forces, and thirdly, 
the aircraft received by both parties consisted of varied 
models which were not always of very recent date. Moreover, 
the pilots themselves were not always sufficiently—and above 
all, not homogeneously—trained. Last and not least, both 
sides for obvious political reasons have refrained from using 
gas (which is also true in the case of the artillery). 

It is therefore reasonable to assume that the situation of 
aérial warfare in a European struggle would differ greatly 
from what it is today in Spain. In the case of a large war, 
acrial warfare would start with great masses of modern air- 
craft in full readiness on both sides, well armed and supplied 
with munitions, directed by perfectly trained pilots accus 
tomed to act in concert. There would be, moreover, numer- 
ous bases and points of supply, powerful national air indus 
tries working at top speed, and large reserves of trained 
pilots. Finally, in a struggle of this character it is to be hoped, 
but is not at all certain, that gas will not be used. 

After having made these necessary qualifications, let us 
now examine the results of the practical experiences gained 
in Spain. Speed has proved itself the fundamental quality 
of military aviation. The defensive fighting airplanes have 
shown themselves easily capable of triumphing over the 
enemy's aircraft, when these, as in the beginning, consisted of 
antiquated bombers capable of not more than 250 kilometers 
per hour. But when there appeared strongly armed modern 
bombers with a speed of over 400 kilometers per hour flying 
in squadron formation, the task of the defense became in- 
finitely more difficult. In fact, the fighters of the Nationalist 
forces, despite their excellent qualities, have not been able 
to prevent piratical bombers flying at top speed from bomb 
ing their cities, and even as was more recently the case, road 
steads and the ships of the control powers. 

Certainly, in actual fighting under equal conditions there 
always remains a certain margin of efficiency in favor of the 
fighting plane. But, as the initiative lies with the attacker, 
the bomber has a fair chance of reaching its objective before 
it can be attacked. This, however, has been demonstrated 
repeatedly in peace-time maneuvers. 

\ntiaircraft artillery of modern design (such as the Ger 





man antiaircraft gun) has shown itself considerably more 


efficient than generally had been expected. This fact should 
not be belitthed—just as it should not be exaggerated. The 
air defense of warships must be considered even more efh 
cient, surrounded as they are with complete necklaces of 
antiaircraft guns. It is obvious that such defense will have its 
greatest efficiency on the high seas rather than while lying in 
port. 

Assault or attack aviation has proved itself most formida 
ble. It can be said without any exaggeration, considering the 
very significant episodes that have occurred in the Spanish 
war, that the special branch of assault aviation is destined to 
constitute, if not a preponderant, at least a very important 


part of the air forces of tomorrow. 


THE action of aircraft employed in straight or diving 
attack against troops, motorized columns, and other such 
targets, has proved itself of the highest efficiency. What is 
even more important, it has had great demoralizing effect 
upon the troops attacked. The latter practically have not 
reacted at all nor have they been capable of doing so. Un 
doubtedly this fact had been foreseen, but foreseen in such a 
theoretical manner that in all armies men have continued to 
march and to group themselves into much the same forma 
tions as they did twenty years ago. It is necessary to convince 
ourselves that everything has changed in this respect and that 
today at every point and at every moment it will be necessary 
to take the fullest account of the danger from the air. The 
supreme effect of assault aviation in pursuit has been amply 
demonstrated by the Abyssinian War. 

Thus one may say in summary the only really new factor 
that has appeared in the tactical field since the World War is 
the destructive and demoralizing power of attack aviation. 
It is also the only new factor tactically favoring the attack (or 
the counterattack ) as against the other modern factors, all of 
which favor rather the defensive. From the operative and 
strategical point of view it is obvious that the advantage will 
be with the side which possesses the larger and better organ 
ized attack aviation and so secures for itself predominance 
in the offensive. 

Upon these facts are based the following conclusions: 

1. The air force should be and in the future will be aimed 
at the general objectives of the high command, but it is cer 
tain that this employment will, in the great majority of cases 
proceed in coéperation with the land and sea forces. 

2. The natural development of aviation leads it toward the 
creation of various tactical specialties (not to be confused 
with the collections of models with which certain air forces 
are afflicted) and not toward a unification of types. In this it 
follows precisely that road which must be taken by every 
arm as a result of technical progress and the multiformity of 
objectives in general warfare. Among these special branches 
attack aviation is rapidly demonstrating its importance be 
cause of its extraordinary efficiency. 

3. Attack aviation cannot by its very nature be employed in 
mass formation. Its intervention must rather depend upon 
the choice of circumstances and the favorable moment. Thus 
in aérial warfare, as well as on the ground, it is easy to per 
ceive that the natural tendency is against the employment of 
mass formations—an employment which forms the very nega 
tion of tactics and always must lead to disaster. It is a pro 
found error, far too often found in Italy, to employ the term 
of “creating mass” in the tactical domain to designate the con- 
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centration of forces, because this erroneous designation paves 
the way to a confusion in which “mass” is mistakenly sub- 
stituted for “phalanx.” The concept of “mass” is typical only 
of strategy and has no place in the consideration of tactics. 

4. In aérial warfare, it is evident that predominance does 
not necessarily signify numerical superiority. In particular, 
numbers cannot completely compensate for deficiency in 
quality. Owing to the lightninglike character of its action, 
the air force finds itself capable of effective activity even 
when outnumbered. It is rather a question of daring, of 
maneuvering spirit, of fertility in devising tactical expedients, 
and the faculty of making use of every favorable incident. 


LET us now sum up the outstanding lessons learned from 
the war in Spain. In land warfare, the defense has constantly 
shown itself considerably superior to the attack, and this well- 
known difference between the two has, as a matter of fact, 
The 
arms in the infantry and artillery and the absence of massed 
fire power of heavy artillery and mine-throwers in the attack 


even increased. rapid multiplication of quick-fring 


have helped make the defense even more superior. 

To overcome this, highly trained infantry is necessary. 
Making use alternatively of direct and indirect fire and in 
the end rushing forward to the attack, it should know how to 
avail itself of every favorable incident to bring about the 
decision. A vast supply of artillery fire power, particularly 
heavy field pieces and a most ample supply of continuously 
renewed munitions, also are necessary. 

In the field of land-air strategy, the aircraft directly allotted 
to the land forces (reconnaissance planes) favor rather the 
defensive, in so far as they help to eliminate surprise—the 
main advantage of the attacker. The air forces codperating 
with the land forces, in particular in the special form of at- 
tack aviation, on the contrary tend to favor the attacker since 
they can be concentrated suddenly at a previously arranged 
point. Inestimable and ever growing in importance are the 
advantages which transport by aircraft offers to land opera 
tions in the tactical and logistical fields. 

The increasing heaviness of the present day war machines 
—the consequence of the state of things explained above— 
gives great importance to the highways. The war in Spain 
has been in reality a war “on wheels.” From this there 
necessarily follows that the side which has the means to 
liberate itself from this dependency upon wheels possesses 
thereby an advantage of the very first order, since it has con 
siderably greater possibilities for maneuvering. This advan 
tage, however, does not accrue to him who has “motorized” 
everything and thus has inexorably bound himself to the 
highways, but on the contrary to him who has known cor 
rectly how to balance animal- and motor-drawn transport. 


The advantage of the increased rapidity of marching, 
thanks to the motorization of the troops, has shown itself to 
be illusory. The little army of General Franco, almost com- 
pletely motorized, covered in its march to the north from 





Sevilla to Maqueda, 300 kilometers in 40 days; that is, an 
average of 5.5 kilometers per day. We are therefore far from 
the figures furnished for instance by the march of the right 
German wing through Belgium and France in August 1914. 
In war, the object is not to march but to destroy the enemy. 

In such an immense theater of operations as Spain, with 
excellent motor roads, and with small opposing forces easily 
carried in motor cars, there existed all the ideal conditions 
for a “war of movement.” The actual operations, however, 
while being of an extremely mobile character, did not bring 
about a rapid end of the war at all. Just as in Manchuria in 
1904, the operations have concentrated themselves around 
certain highroads. The defender after having retarded the 
march cf the attacker has, at certain points selected in ad 
vance, opposed to him an insurmountable resistance. The 
static war has begun again upon immense continuous fronts 
more or less densely held by troops. The operations around 
Bilbao completely confirm these observations. 

As we long have been demonstrating, the distinction be 
tween a “war of movement” and a “war of positions” is not 
logical. Certainly there exist defensive positions, more or 
less strengthened, upon which the defender will inevitably 
base himself, and it would be completely erroneous and 
illusory to try to deny such an evident fact. But it is equally 
erroneous to deduce from this that a return to the bureau 


cracy of the “war of the trenches” is to be expected. 


EVEN more erroneous is the opinion that by “alleviating” 
the units and therefore returning to mobility as it existed in 
1914—a mobility without power of attack—static warfare 
will be eliminated. On the contrary, it is necessary to admit 
the facts and to make the necessary dispositions to meet them. 
In war, the aim is not to run through the country in a motor 
car only to find oneself impotent before an inexorable and 
inevitable continuous front line. The task, on the contrary, 
is to make our own power of attack capable of dealing with 
the increased power of the defense so as to be able to win 
the battle, for the only thing that counts is the destruction 
of the enemy's forces. 

Today, this destruction must be sought in battles in which 
one side necessarily will try to entrench itself. To destroy the 
enemy in his positions it will be necessary to adapt the tacti 
cal superiority described above and to use it opportunely, 
capably, intelligently, by availing oneself, on the great chess 
board, of the operations alternately of attack and detense. 
But care must be taken to avoid the puerile and_ barbaric 
forms of mass attack, which always lead to disaster. 

The attack, whether strategic or tactical, imposes an ex 
penditure of energy and means that cannot be calculated too 
carefully. To succeed, the attack must be widespread, power 
ful, continuous, inexhaustibly nourished with supplies, and 
followed up without pause until the enemy is completely 
destroyed. If these conditions do not exist, the attack will be 


arrested, and the defending forces will achieve their aim. 
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The Piezo-Electric Gage 


Its Use in the Measurement of Gun Pressures 
By R. H. Kent’ 


HORTLY after the invention of cannon in the Middle 

Ages there must have been felt the need for a device to 
measure the pressures generated in such weapons so that the 
stresses produced by firings could be calculated. However it 
was not until 1857 that the first practical pressure gage was 
developed by Gen. T. J. Rodman of the Ordnance Depart 
ment of our Army. Rodman’s gage consisted essentially of a 
piece of copper which was indented by a knife edge that was 
subjected to the pressure in the chamber. The pressure was 
deduced from the depth of the indentation. 

Some time afterward, Sir Andrew Noble of England in 
vented the well-known crusher-type pressure gage in the form 
now used. In this type, the piston which is subjected to the 
gas pressure compresses a copper cylinder and the pressure 1s 
deduced from the amount of compression. Although such a 
gage should be capable of producing accurate measurements 
of pressures which are slowly applied and kept on, serious 
errors are encountered when it is used to measure the rapidly 
changing pressures in a gun. The deformation of the copper 
cylinder exceeds the elastic limit, and a flow of the copper 
takes place. It takes a certain time for this flow to be com 
pleted, and thus, in general, the pressures indicated by the 
copper crusher gage are too low. 

In 1o14, Sir James Petavel, who afterward was th: 
Director of the National Physical Laboratory in England, 
invented the Petavel gage for measuring pressures developed 
in explosions. This gage consists of a piston which acts 
against a rather stiff spring. The very small motion of the 
piston is indicated by an optical magnifying device. While 
this gage has advantages over the crusher cylinder, it still 
has the following disadvantage: If the gage is made sensi 
tive, requiring a considerable displacement of the piston, 


the natural frequency of the gage is low, relatively speak 


ing; in other words, it is difficult to design such a gage so 
that it will have a natural frequency of more than a few 
thousand cycles per second. 

As a result of this low natural frequency it is not suited 
for rapidly rising pressures such as are obtained with quick 
powders in small arms, although it has given most satisfac 
tory results when used to measure pressures of slowly burn 
ing powders in closed chambers. Because of the fact that 
what is measured is the motion of the piston, one has to be 
sure that the housing itself is stationary, and this makes its 
use impractical for measuring pressures in recoiling and 
jumping guns. 


THE disadvantages of low frequencies and of the require 
ment that there shall be no motion of the gun are overcome 
in a satisfactory manner by the piezo-electric gage. This 
gage consists of a stack of quartz crystals which are pressed 
upon by a piston which is subject to the gas pressure. The 
crystals generate a charge of electricty proportional to the 
applied stress, and the pressure developed in a gun or closed 
chamber can be measured—provided one can measure the 
charge which is generated. Fortunately, the natural fre 


" rd . . rir ' } . . > ° * 
Ordnance engineer, Research Division, Aberdeen Proving Ground, Md 








quency of a gage of this sort is very high—that of the gage 
ordinarily used at the Aberdeen Proving Ground is about 
50,000 cycles per second, and by reducing the sensitivity of 
the gage, it easily should be possible to raise its frequency to 
100,000 cycles per second or more. Thus the gage 1s suited 
for measuring the pressures in guns and closed chambers 
even when the quickest powders are used, although it might 
not be rapid enough to measure precisely the pressure gen 


erated by a high-order detonation. 


DHE piezo-electric effect, namely the generation of electric 
charges by certain crystals when stressed, was discovered in 
1880 by J. and P. Curie. ( Pierre Curie together with Madame 
Curie afterward discovered radium.) They found that when 
certain crystals are stressed along certain axes, charges are 
developed on the crystal faces. If a quartz crystal section cut 
perpendicularly to the electric axis is stressed along this 
axis, a positive charge is developed on one face and a nega 
tive one on the other, the amount of the charge being pro 
portional to the stress. 

An elementary theory of this effect may be given as fol 
lows: A molecule consists chiefly of a group of protons 
(positive) and electrons (negative). Under ordinary cir 
cumstances the molecule as a whole is electrically neutral. A 
stress applied to the molecule may displace these charges with 
respect to each other, the molecules being polarized; /.c., one 
part will become predominately positive and the other nega 
tive. In a crystal, all the molecules are similarly oriented and 
thus the net charge in the interior of the crystal will vanish, 
leaving one face positively charged and the other negatively 
charged. 

It is evident that this property presents the possibility of 
being utilized as a means of measuring pressure, the problem 
of measuring pressure being reduced to the problem of 
measuring the charge developed on the crystal faces. Sir J. J. 
Thomson, the discoverer of the electron, was the first one to 
take advantage of this effect to measure pressures. He used 
the cathode ray oscillograph in 1917 to record the pressure 
developed by a gasoline engine. 

The first use of the gage in measuring explosive pres 
sures was made by D. A. Keys with the same type of appara 
tus that Thomson had employed. After the war, the Ord 
nance Department, aware of the experiments of Thomson 
and Keys, decided to undertake the development of a piezo 
electric gage to investigate the pressures occurring in the 
240-mm. howitzer, the muzzles of a number of which had 
been blown off. The development was at first in the hands 
of Prof. G. F. Hull, of Dartmouth College, who is well 
known for his accurate work, in collaboration with Nichols, 
in the measurement of the radiation pressure of light. Hull 
proposed the use of quartz crystals instead of the tourmaline 
crystals which had been used by Thomson and Keys. The 
comparative cheapness and the great physical strength of 
quartz were no doubt impelling motives for this choice. Hull 
proposed to connect the quartz crystals to a vacuum tube 


such as is used in radio and then to record the output of the 
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vacuum tube by means of a string galvanometer, an instru- 
ment of that sort being available. 


BEFORE Hull had time to complete his developments, he 
left the Ordnance Department and returned to Dartmouth. 
The further prosecution of the development was turned 
over to Eckhardt and Karcher of the Bureau of Standards. 
In spite of the obvious merits of Hull’s scheme, they were 
of the opinion that the sensi- 
tivity obtained would be in- 
suficient and they aban- ieaiie 
doned it. They recorded the 
pressures by sending the 
charge developed by the gage 
through a ballistic galvano- Y 
meter. Since the charge pro- 7 
duced by the gage is propor- 
tional to the pressure, it fol- 
lows that the current pro- 
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tional to the rate of change 
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of pressure, _ The torque 
cf 


on the galvanometer coil 


which is proportional to the 


Fic. 1. 


current from the gage is pro- 
P : d a 
portional in turn to P The 
dt 
angular acceleration of the coil is therefore proportional to 
dp ; . . d 
P and the angular velocity is proportional to f dt, or p 
“ C 


itself. Thus Eckhardt and Karcher, in measuring the pres- 
sures, did not record the pressure directly. To obtain the 
pressure one had to measure the slope of the curve produced 
by the galvanometer. While for slowly changing pressures oi 
considerable duration this method gave results that were 
substantially satisfactory, it soon was discovered that for 
pressures of short duration it was impossible to differentiate 
the trace produced by the galvanometer with sufficient pre- 
cision. It was because of this limitation that the writer de- 
cided, in 1924, to experiment with a type of recording appa 
ratus similar to that suggested by Hull. 

The output of the gage was led to a 3-tube amplifier and 
was recorded by an ordinary electromagnetic oscillograph. 
Since the voltage applied on the input of the amplifier is 
proportional to the pressure, and since the output current is 
proportional to the applied voltage with this device, a record 
was obtained in which the deflection was approximately pro- 
portional to the pressure. The accompanying illustrations 
show the features of the gage itself and of the apparatus used 
to record the charge. 

The piezo-electric cell contains a number of quartz crys- 
tals connected in parallel. The multiplicity of the crystals 
augments the amount of electric charge produced. This cell 
is inclosed in a housing in a way quite similar to the way 
in which the copper crusher cylinders are inclosed in their 
housings. For example, there is now being designed at the 
Aberdeen Proving Ground a cell which can be used in the 
ordinary small-arms pressure gage—the only changes re- 
quired being the substitution of the cell for a copper cylinder 
and the use of a screw containing an insulated wire which 
makes contact with the cell in place of the screw which ordi- 


narily is used. 


QUARTZ DISCS 
COPPER GASKET 
GAS CHECK 


Prezo-ELectric GAGE, MAyor-CaciBeEr, 
Screw-PLuG Type 





Fig. 1 is made from a drawing of the housing. The cell is 
in contact with the piston which is in turn in contact with 
the housing and the gun. From the other end of the cell an 
insulated wire is led out. 

Fig. 2 shows the actual parts of the piezo-electric gage of 
the major-caliber screw-plug type including the quartz crys 
tal stack, the piston, and the Belleville spring placed around 
the piston to insure that the force on the shoulder of the 

piston shall be independent 
BAKELITE CYLINDER of any slight motion it may 
make. Also shown is the cup 


CYLINDER HEAD . 
which goes over the hemis 
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7 phere which is in contact 
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with the cell and the screw 
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used from 1925 to 1932. 
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denser of a suitable capacity 
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connected to. the 


age. condenser is in 

general 
vacuum-tube amplifier by an underground cable. For the 
ordinary tests at the Proving Ground, the amplifier is in 
stalled in the laboratory at a distance of some 2000 feet from 
the gun. The amplifier was connected to an electromagnetic 
oscillograph, the deflection of which is recorded on a sensi 
tized paper placed on a revolving drum. On the paper suit 
able timing lines are placed by means of a tuning fork. The 
current from the amplifier traverses a loop of wire which is 
placed in a strong magnetic field. The wire is deflected and 
moves the mirror about its axis, the motion being recorded 
by a light beam upon the moving paper. This form of the 
gage has been used for a number of years at the Proving 
Ground. While results obtained with it were satisfactory so 
far as general shape of the pressure-time curve produced by 
a gun was concerned, they were unsatisfactory as to the 
precision of the measurements. The oscillograph mirror 1s 
fastened to the loop of wire by means of glue, and during the 
deflection the glue is stressed beyond the elastic limit. Thus 
the oscillograph is not dependable in its calibration. Efforts 
were made to obtain a more satisfactory cement for attaching 
the mirror to the wire, but with little success. 

During this development, the use of the cathode ray oscil 
lograph in place of the electromagnetic oscillograph was 
being seriously considered. The cathode ray oscillograph, of 
course, has the advantage over the electromagnetic type in 
that the deflection of the beam of electrons depends only on 
the speed of the electrons and the magnitude of the deflect 
ing field. It also has an advantage in that the lag under 
proper conditions is very small, while for the electromagnetic 
oscillograph it is dificult to obtain a vibrator having a fre 
quency greater than 25,000 cycles per second. Such a vibrator 
is very stiff and requires a large output current from the 
amplifier. 

In the cathode ray oscillograph tube, otherwise known as 
the Braun tube, the cathode at the top is heated by a cur 
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rent and emits electrons which are driven down the tube by 
the difference in potential between the cathode and the 
anode. The various focusing electrodes are introduced to 
produce the proper focusing of the electron beam on the 
fluorescent screen at the bottom of the tube. The electron 
beam passes between two plates, the potential between which 
is controlled by the output of the amplifier. Thus as the 
potential changes, the deflection is proportional to the voltage 
difference applied between the 
two plates mentioned above. 

With the types of Braun 
tubes formerly available it 
was necessary to introduce 
the plate or sensitized paper 
into the vacuum tube; thus 
the seal of the tube had to be 
broken and another plate in- 
serted after each shot. In 
1932, however, the Zeiss- 
Ikon Company of Germany 
put on the market a cathode 
ray oscillograph so made that 
photographs could be taken 
outside of the vacuum tube. 
In this apparatus, which was 
developed by Drs. Joachim 
and Illgren, the beam of elec 
trons impinges on a fluores- 
cent screen and produces a luminous spot. Outside of the 
tube is placed a lens which forms an image of the fluorescent 
spot on the film or sensitized paper. Thus it is possible to 
obtain a record of the motion of the spot on the sensitized 
paper without exhausting the tube between rounds. 

While the cathode ray tubes obtained from the Zeiss 
Ikon Company were satisfactory in many respects, and while 
many records have been obtained from them, because of 
difhculty of procurement it has been found more satisfactory 
to use the cathode ray tubes of domestic manufacture. 


As HAS been mentioned previously, the piezo-electric gage, 
compared with some of the other types in use, has several 
superior characteristics. Possibly the most important charac 
teristic of a gage, however, is its precision. At the present 
time, it appears that the precision of the piezo-electric gage 
is not much superior to that of the coppers or the Petavel 
gage as improved by Crow and Grimshaw of the Research 
Department of Woolwich Arsenal. As deduced from a num 
ber of comparative measurements with coppers and a series 
of pressure measurements in closed chambers with a constant 
weight of charge, it appears that the probable error in the 
measurement of the maximum pressure by the piezo-electric 
gage is of the order of one per cent. By this, of course, is 
meant the accidental error and not the determinate error. As 
is the case with any gage, it is possible to make errors in cali 
bration, to make improper allowances for the influence of 
obturating cups, etc. The accidental error is probably about 
the same as that of copper gages and probably a little greater 
than that of the Petavel gage when used under favorable con 
ditions. However, with the constant improvement that is 
being made with amplifiers and cathode ray tubes, it is ex 
pected with some confidence that this precision will be 
improved considerably. 


As has been mentioned before. compared with the other 
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types, the piezo-electric gage has a stifiness and freedom 
from lag which are most satisfactory. It has a natural tre 
quency of 50,000 cycles which can be increased to 100,000 1f 
necessary. Another desirable characteristic of the gage is its 
ready changeability so far as the scale is concerned. The 
gage can be used to measure a maximum pressure of 2000 
pounds to the square inch almost as precisely as it will meas 
ure a pressure of 100,000 pounds to the square inch. To 
make this change in scale it is 
necessary to change either the 
capacity of the condenser or 
the amount of amplification 
produced by the amplifier. 
Several different gages of the 
spring type would have to be 
built to cover such a great 
range of pressures. 

Another merit of the piezo 
gage is that with a 
very slight 


electric 
modification it 
can be used to measure di 
rectly the rate of change of 
pressure. If, in place of the 
condenser shown in Fig. 3 a 
resistance is introduced, then 
the capacity is practically 
eliminated and all the charge 
has to flow through the re 
sistance. The current in the resistance is proportional to 
the rate of change of the charge and hence to the rate of 
change of pressure. Thus the voltage which is amplified by 
the amplifier is proportional to = and not to Pp itself. This 
at 
affords an accurate and simple method of measuring the 
rate of burning of the powder. This interesting and val 
uable method of using the gage was devised by Dr. B. H. 
Mackey of the Du Pont Company. 

Because of the stiffness of the gage it is insensitive to 
shocks and jars and thus is admirably suited for measuring 
the pressures inside guns. The gage can, furthermore, with 
out difficulty be placed at a considerable distance from the 
amplifier and the oscillograph. 

According to a record of the pressure in the 240-mm, 
howitzer taken by the Karcher and Eckhardt method the 
pressure is proportional to the slope of the curve. From the 
trace on the record it may be seen that one can determine 
an accurate value of the slope of this curve. It is obvious, 
however, that if the burning of powder were much more 


rapid the determination of the slope would be more difficult. 


OF COURSE the gage may be used in measuring pressures 
in closed chambers, although for slowly burning powders 
possibly the Petavel gage may give results quite as satis 
factory. However, the Petavel gage cannot be adapted, in 
the way that the piezo-electric gage can, to measure the rate 
of burning of powder directly nor can its scale be changed as 
readily. It further requires a more-or-less-elaborate optical 
system installed at the gun or closed chamber. 

The piezo-electric gage has been used in measuring the 
pressures in recoil cylinders. Although its use involves 
greater complications than that of the Tabor indicator, it is 
an important advantage that the motion of the gage does 
not affect its readings. It also has been used as an accelero 








284 


ARMY ORDNANCE 





Voi. XVIII, No. 107 





meter to measure the acceleration of guns and to measure 
the trunnion reactions of machine guns and small cannon. 

It has been known since the time of Vieille that if a 
powder charge placed at the end of a long chamber is 
ignited, pressure waves will be produced. Although it was 
known that, under these extreme conditions, pressure waves 


could be obtained in 


tum mechanics from the band spectra of the molecules, 

The piezo-electric gage has been of great value in giving 
us more accurate measurements of pressures in cannon than 
are given by copper. An examination of the star-gage records 
shows that expansion of the chambers of guns and the muz- 
zles of howitzers sometimes occurs. In the past, the pressure 
been 


has measured 





a closed chamber, ap- 
parently it was not 
suspected that pres- 


sure waves of consid- 








by copper 


gages 
which as a rule 


underestimate the 





pressure by fifteen to 
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sults obtained by the 


piezo-electric gage an 





important improve- 





was made that the ZA, Sense 
fuel of the gun is dif- 
ferent from that of Fic. 3. Ass—EMBLY oF PiEzo-ELEcCTRIC GAGE APPARATUS 


the gasoline engine 

and that there should be very little likelihood otf pressure 
waves in a gun. Shortly after this the first record was ob- 
tained of pressure waves in a 3-inch gun, model 1917. At 
the time, one of these guns was being tested to destruction 
and it was found that pressure waves of great amplitude 
occurred. Later on it was shown that the pressure waves in 
this gun could be eliminated, at least with moderate loading 
density, by changes in the method of ignition. 

A few years ago it was found that rather large dispersions 
in velocity and pressure were being obtained with a new 
type of powder in the 75-mm. gun. Records of the pressure 
were obtained with the gage and amplifier connected to an 


was found that pressure 


electromagnetic oscillograph. It 
waves of considerable amplitude occurred. By a change in 
the method of ignition, the waves were eliminated and the 
dispersion in muzzle velocity and pressure much reduced. 
The piezo-electric gage has been used in investigations of 
the ignition of other guns. According to the pressure-time 
curves obtained with two different types of charge in the 
155-mm. gun G.P.F., it has been found, as expected, that, in 
general, a change in ignition which reduces the size of the 
pressure waves tends to reduce the dispersion in velocity. 


THE piezo-electric gage has been used in measuring the 
rate of burning of powder in a closed chamber, the force of 
the powder, and the ratio of specific heats. It is especially 
valuable in recording the oscillations of pressure due to 
waves set up in a closed chamber. From the frequency of 
such waves, the length of the chamber, the mass of the 
charge, the volume, the pressure, and the ratio of the specific 
heats readily can be calculated. 

The agreement between the measured ratio and that cal- 
culated from the specific heats of the component gases as 
taken from the recently published tabulation of Lewis and 
Von Elbe is satisfactory. This tabulation appeared in the 
Journal of the American Chemical Society in April 1935. 
The specific heats are derived by the methods of quan- 


ment in the perform 
ance of the copper 
crusher gage is under way which should increase accuracy. 

In some calibration tests of a piezo-electric gage used in 
the 8-inch howitzer, by means of a fluid pressure scale it was 
found that the piston of the piezo-electric gage had been 
pinched during some of the measurements as a result of too 
small a clearance. Calculations based on the theory of 
elasticity showed that this result should have been expected 
and also indicated that with the medium-caliber pressure 
gages pinching should be expected to occur frequently, espe- 
cially if the clearance between the piston and the cylinder in 
which it moves is made as small as that specified. It has 
been found in firings made by Maj. Thomas K. Vincent that 
a greater clearance between the piston and the cylinder tends 
to augment the amount of recorded pressure and also to 
produce more uniform results. According to information 
received after the pinching effect had been observed, this 
phenomenon also was discovered independently by Dr. 
Thompson at the Naval Proving Ground and by Dr. Joachim 
of the Zeiss-Ikon Company. 

I have attempted to bring out the fact that the piezo 
electric gage is superior to the copper gage and_ the 
Petavel gage with respect to high natural frequency, change 
ability of scale, and adaptation to the direct measurement ol 
st . Although at the present time its precision appears some- 
what inferior to that of the Petavel gage, improvements con 
stantly are being made which may enable its precision to sur 
pass that of the Petavel gage. I have mentioned the use of the 
gage in recording pressure-time curves of guns—for which 
at the present time it has practically no competitors—in 
measuring pressures in closed chambers, recoil cylinders, and 
trunnion reactions. We have seen that by its aid, our under- 
standing of the phenomena of ignition has been consid- 
erably augmented. This has enabled us to reduce the 
velocity dispersion in some guns and we are hopeful of 
reducing it in others. The gage is very useful also in funda- 
mental interior ballistic investigations. 
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Preparedness in England 
A Study of Industrial Mobilization, III 


By L. A. Codd* 


HE name “shadow factory” is a new term in the lexicon 
i national defense; “shadow boxing” is not. For years 
left-wingers have tried to make armaments shadowy sorts of 
things, ready to blow up the world at the drop of a hat. More 
recently some of our politicians of the cheaper sort have found 


that by keeping armaments shadowy some innocent yokels 


being laid down by firms not normally engaged on the pro 
duction of munitions, and the orders placed with these firms 
fulfill the double purpose of making good existing de 
ficiencies, and of providing means for the rapid expansion of 
output in war time. These extensions of capacity are being 


made under arrangements which insure their retention ove) 


are willing to pay fancy prices 
to hear doubtful oratory on 
the subject. But it remained 
for England to seize upon the 
“shadow factory” for arma- 
ment and clothe it with 
reality. It is a most unique 
development in England’s 
armament program—unique 
because the final value of the 
shadow-factory scheme 1s dif- 
ficult to predict. 

This scheme alone may be 
the salvation of England's 
military and naval forces in a 
major war. I think the effect 
will be far-reaching, for as 
Charles Churchill said years 
ago, “Strange to relate but 
wonderfully true that even 
shadows have their shadows 
too.” England’s shadow fac- 
tories cast a long shadow! 


Some day their umbra may 





THIS is the third in a series of articles on industrial 
mobilization in England. The first article in the series 
presented an analysis of the broader phases of the British 
rearmament program. In the second article the policies 
governing the contractual relationship between Govern 
ment and private producer were discussed; the methods 
of profit control were described; the money values of 
certain programs for ordnance matériel were indicated. 

The present article is devoted to England's “shadow 
factories”. The term is applied to those plants that, in 
addition to the normal facilities of private industry, are 
engaged in the production of armament for which 
fac tories are either inade quate or nonexistent in peace 
time. As a part of an arms production program the 
shadow-factory idea presents unique solutions to an 
otherwise difficult problem. 

The concluding article in this series will appear in 
the next issue. It will present a general analysis of 
England’s preparedness program with special emphasis 
upon those methods and policies which, in the opinion 
of the author, are worthy of special study and perhaps 


adoption for Our OWN Use In emergency. 


a period of years, after the 
existing orders have been 
completed, in a form capable 
of rapid turnover to munt- 
tions in the event of emer 
gency. | Italics mine. | 

“In making plans for the 
industrial resources required 
by the forces it is necessary to 
have regard to the risks of air 
attack. Steps have been requi 
site In various instances to 
insure that sources of essen 
tial supplies are sufhciently 
dispersed, and in some cases 
a degree of duplication of 
essential services 1s necessary 
even at the cost of some in 
crease in expenditure. 

“A number of new Gov 
ernment factories for the 
manutacture of explosives, 
and for the filling of shells 


and bombs, are being built or 





eclipse all other elements of 








planned. These factories rep 





the security of the Empire. 

A shadow factory is best described in the words of an 
oficial statement relating to defense expenditure. After out 
lining the present program for replenishing exhausted re 
serves of armament and for reéquipping the forces with mod 
ern devices, the statement reiterates that such measures will 
not sufhce to meet the needs of the defense services unless 
adequate preparations are made in peace time to insure a 
sufhcient supply of munitions and stores in time of emergency. 

“For this reason,” says the statement, “steps are being taken 
to build up what has come to be known as a ‘war potential.” 
Thus in the aircraft industry, over and above the expansion 
of the capacity of the existing aircraft firms, steps have been 
taken to build ‘shadow’ aircraft factories. These factories will 
be available in any emergency to provide aircraft in large 
quantities, and since they will be used in the first instance to 
supply aircraft required for the expansion scheme, the engi- 
neering firms who are codperating in the scheme will thereby 
gain invaluable experience in the technique of aircraft manu- 
facture. 

“The same principle is being adopted in regard to the 
supply of other types of munitions. Extensions of plant are 
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resent in part the removal to 
safer localities of existing establishments, and in part the 
additions required to bring capacity up to the increased needs 


of the three services.” 


DHUS it is apparent that a shadow factory is primarily a 
stand-by factory now in operation—or soon to be—for the 
production of equipment needed for the present deficiency 
program and thereafter to remain in reserve for emergency 
operation. There were said to be 59 shadow factories built or 
building when I was in England in the fall of last year. They 
were divided approximately as follows: 30 were at work for 
the Admiralty, 16 for the War Office, and 13 for the Royal 
Air Force. Some of these are tremendous establishments occu 
pying sites as large as twenty acres. Others are small and un 
imposing. Some are new, last-minute construction; others are 
old buildings adapted to new needs. Improvisation seems to 
be the watchword in this respect. If an old structure will fill 
the bill the taxpayers’ money is not wasted on a new one. 
Should the reader doubt the accuracy of this view I think I 
need cite only one actual case to demonstrate what I mean. 

A year and a half ago an abandoned mill was bought by 
the Government for £5000 ($25,000). Today it is a gas-mask 
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assembly plant in which g80 people are employed, from 
which 500,000 assembled gas masks issue each week; out of 
which 30,000,000 gas masks had issued up to the end of 1937 
at an average cost of 62!% cents each! Like other shadow fac- 
tories, the building is Government owned; its equipment has 
been bought and installed at Government expense. But its 
management is by private industry operating on a manage- 
ment-fee basis. When England has sufficient gas masks on 
hand for every man, woman and child (she has only a few 
months more to go to take care of the inhabitants of the 
British Isles) and decides that no more are needed, the plant 
will then become a shadow factory in the full meaning of 
that term. Shadow factories will be in reserve after present 
deficiencies are met. They are England’s war potential ready 
to emerge from shadow to reality on short notice. 

If it be said that many of these factories of their nature 
ordinarily are costly the rejoinder is that they are, of course. 
But at most they are small parts of a great building program 
on which huge sums are being spent. Take as an example the 
widespread expenditures during the current fiscal year for the 
Air Force. (Anyone who travels about England must be 
greatly impressed by the number and size of the airdromes 
that have been built. ) More than $925,000,000 1S being spent 
this year for “works, buildings and lands” for the Air Force. 
There are 121 separate projects in the British Isles, 6 in Malta, 
3 in Egypt, 1 in Palestine, 2 in Aden, 1 each in Sudan, Ber- 
muda and Kenya, 4 in Iraq, 11 in Singapore, 2 in Ceylon and 
2 in Hongkong. Twenty million dollars is being spent this 
year on Air Ministry shadow factories and their equipment. 
Be it remembered that England’s entire program at the end 
of five years may cost ten billion dollars. Shadow factories are 
at best a very small element in the total. 


ONE can get a good idea of the shadow-factory philosophy 
by studying in some detail a group of such plants engaged on 
England’s gigantic aircraft program—a total number which, 
at the moment, is said to exceed 2000 first-line machines. 
England has had for years a most creditable aircraft industry. 
But its facilities were inadequate for the deficiency program 
and for future emergency needs. Additional facilities were 
required. There had been considerable debate over the ques 
tion whether individual factories should be devoted to the 
production of complete aircraft or whether they should make 
certain parts for shipment to one central assembly plant. The 
latter method was determined upon principally because it 
guaranteed economy of machine tools. 

There are five Government aircraft shadow factories within 
easy distance of each other operated by automobile manu- 
facturers assigned to the Air Ministry for war service. Less 
than a year and a half ago some of the sites were swamps. 
When I was in England predictions were freely made that 
maximum capacity of these five plants would be reached early 
in 1938. Four of these are engaged in the production of air- 
craft engines, the Bristol Mercury VIII. This is a fully super- 
charged 9-cylinder air-cooled radial engine with a power out 
put of 825 horsepower at 13,000 feet. Another of the factories 
in this group is devoted to the production of fuselages. One 
is the assembly plant where the components from the other 
four are put together. All are of the most modern design and 
construction. All are equipped with the very latest special- 
purpose machine tools. While many of the tools are of 
British manufacture, the machine-tool industry of England 
could not produce all the requirements so that five foreign 


countries were called upon to help meet this demand. Due to 
the shortage of skilled mechanics, suitable jigs, dies and fix 
tures were designed to simplify production. 

The location of these aircraft shadow factories is close by the 
plants of the respective automobile manutacturers. In one of 
these are produced about half of the parts of the engine. 
These consist of the supercharger, the oil pump, magneto, 
compressor, generator and tachometer. Here also are made 
crankcase rear covers and induction elbow pipes. Straight-line 
production is used throughout the 2! -acre shop. There are 
heat-treating shops and facilities for plating processes. For 
finishing purposes sprays and continuous ovens have been 
installed. 

Another of this group of aircraft shadow factories, complete 
with machine tools and occupying about three acres, is de 
voted to the production of the two halves of the crankcase, the 
rocker mechanism, the priming system and the oil and air 
lines. A third of these factories covers about 3! acres and is 
devoted to the production of cylinder heads and _ barrels. 
There are 106 operations in machining a cylinder head. The 
rough forging weighs about fifty pounds and the completed 
job only seventeen pounds. In a fourth factory, connecting 
rods, pistons, valves, springs, tappets and cam assemblies are 
produced. And in the fifth the production of fuselages and 
the assembly of the entire machine is completed. Here the 
completed craft is wheeled to the flight shed at one end of 
the factory and then lifted to the flying field for test prior 
to its transfer to the Royal Air Force. 

In an entirely different area a large factory is being erected 
for the production of completed ships of another type. In 
connection with this establishment will be smaller factories 


for the production of air screws and carburetors. 


IN all this is a record of speed, improvisation and coérdina 
tion which is a credit to the officials of the Government who 
approved the policy and to the officials of the automotive and 
aircraft industries who are taking part in it. The decision in 
the early days of the rearmament program was not reached 
without considerable debate. Proponents of shadow factories 
were met with considerable opposition. Suffice to say that the 
shadow factories represent the latest in equipment and pro 
duction organization. Their operating costs appear to be no 
greater than similar facilities privately constructed and these 
plants will remain in being subject to the call of the Govern 
ment for future service. They will not be allowed to become 
obsolete, according to present plans, and their machinery will 
be operated from time to time for the production of small 
quantities of newer designs 

It is in this future application of these Government-owned 
privately operated shadow factories that we Americans are 
furnished the very best example of educational orders for 
munitions! 

If the digression will be pardoned, let me emphasize at this 
point the great value of the shadow-factory scheme in this 
respect. We in the United States can claim with some degree 
of satisfaction to know the essential need for peace-time edu 
cational orders for munitions. The theory behind such orders, 
the necessity for them and the urgency have been described 
ceaselessly and urged repeatedly in the pages of this journal 
and elsewhere. For nearly fifteen years educational orders 
have been talked about and recommended by everyone who 
has the slightest conception of the difficulties of ordnance pro 


duction. But with us, too many of the gentlemen who control 
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the purse strings of the Government, who are so lavish in 
iain ¢ xpenditures for the elimination of soil erosion, tor crop 
control and for road building, never have been able to see (or 
to admit that they see) the logic and necessity of ordnance 
education for private industry. Our War Department has 
approved educational orders time and time again. Meantime 
England has taken a big leaf out of our industrial-prepared 


ness book; she has educational orders in fact. 


‘THERE remain to discuss in this connection the principles 
governing the operauion of a shadow factory. Be it remem- 
bered that shadow factories are erected for those classes of 
fighting equipment tor w hich there are no commercial facil 
ities or to which such facilities could not be adjusted. The 
Government puts up the money, the private contractor pro- 
vides the management and engineering. The Government 
buys the equipment, the private contractor installs and oper 
ates it. And the enterprise is operated on a share-the-savings 
basis. With Government paying all the costs—building, tools, 
manufacture, labor, material, and overhead—there was the 
usual criticism inherent in any “cost-plus” arrangement that 
there is no incentive to keep prices down. But in the British 
scheme there is such an incentive and it parallels somewhat 
the system of target contracts about which I wrote in the 
preceding article in this series. 

Four “batches” are run through the plant for the deter 
mination of basic costs and when that basic cost is deter 
mined, a share of any savings made below that cost is passed 
on to the manufacturer. While the batches are in process, no 
profit is allowed—the contractor gets only the management 
tee. Briefly the scheme resolves itself into a trial-and-error 
arrangement as between principal and agent. Take, for ex 
ample, a tank engine which is to be built in a shadow factory. 
Two batches of fitty each are run through the plant. Then the 
Government and the firm agree as to basic costs. If this cannot 
be done, a third or possibly a fourth batch is run through to 
determine a “target” cost. For every batch of engines pro 
duced thereafter the actual cost is compared with the target 
cost and if there is a saving that saving is shared by Govern 
ment and contractor, Government getting the larger portion. 

I believe that the shadow factories will work satisfactorily 
unul the present program is completed and that thereafter 
they will give England a defense potential far and away 
lLeyond anything she ever before has had in time of peace. 
\n attitude of improvisation is apparent throughout ail 
phases of the British program. Englishmen do not seem to 
have a mania for meticulous time-consuming nonattainable 
perfection. As between the design engineer and the produc 
tion engineer, the latter outranks the former as he always 
must in any emergency undertaking. This spirit of improvisa 
tion 1s also apparent in the attitude toward private industry 
through contractual relationships. If a satisfactory article can 
be bought on the open market through competitive bidding it 
is bought that way. Those classes of matériel which are special 
but which private industry can produce in its own plants are 
built by private industry under target contracts which aim at 
an ultimate fair price for the producer. If facilities are not 
available in private industry or if extra capacity is required, 
then shadow factories are built by the Government to be 
operated by private industry and to remain in stand-by for 
future detense needs. 

Throughout it all, improvisation predominates. How else 


account tor the fact that 30,000,000 gas masks at a cost of 62) 


cents each have been produced for civilian protection when 
most military gas masks cost more than ten times as much? 
Or how account for the fact that so many have been produced 
in so short a time regardless of cost? Or how account for the 
fact that this shadow factory is an abandoned mill? I tear 
some of our geniuses for the prevention of something or 
other would have insisted it be landscaped betore production 
could start! 

In this spirit is England operating her great building pro 
gram for her Navy, her Army, and her Air Force. And in this 
very approach I am convinced there is assurance that the 
system is right. As I read the long record of national defense, 
not only of the immediate past but of the distant past, that 
nation has emerged victorious which has adapted its detens¢ 
needs to its facilities and not vice versa. The genius to im 
provise is rare; human nature much preters to seek the ideal 
and to delay until it is attained. England today impresses me 
as being less interested in a labyrinth of detail and procedure 
and more concerned with the one objective of having ample 
defense equipment as soon as possible. If we judge by the 
records of the past it is not necessary to demonstrate the sanity 


of this kind of action. 


| HERE is marked similarity between the English and the 
American view of reserve facilities for the production ol 
armament in time of emergency. The policy of our War 
Department emphasizes this need in these words: “No pri 
vate enterprise can be expected to maintain a plant in stand 
by condition merely because such plant may be needed by the 
Government in war.” Consequently government—wherever 
it be—must provide the machinery and the facilities and it 
must keep them in up-to-date condition. 

From this premise the authorities in England argue: “It 
firms so equipped are to be able to undertake at short notice 
so skilled a business as, say, manufacture of shells and fuzes, 
without running the risk of repeating the experience of 1916 
1917 when a portion of our munitions proved detective, they 
must be given some orders in time of peace. This is the reason 
why it is important to add to the number of peace-time sup 
pliers. ... In a word, the adaptation in emergency of ordinary 
industry, unaccustomed to peace-time supply, though essential 
in a major war, can never be an effective substitute, especially 
in the early stages of a war, tor those private manufacturers 
of arms and munitions of war with peace-time experience.” 

Indeed the whole philosophy of shadow factories is an out 
growth of a strong belief in the private manufacture of arms. 
Because this larger doctrine is so logical and realistic, | think 
the following statement by one of England's foremost detens« 
authorities should be in the record. It coincides with the doc 
trine which has been developed in the United States and with 
the official policies which have emerged from that doctrine. 
Colonel Sir M. P. A. Hankey, Secretary of the Committee of 
Imperial Detense, in his testimony before the Royal Commis 
sion on the Private Manufacture of and Trading in Arms, 
two years ago expressed the English philosophy in_ thes« 
words: 

“At the outset of a major war we should have to rely on 
stocks accumulated in time of peace, supplemented by the 
output of Government establishments and regular contractors, 
and both the latter would be expanded as rapidly as circum 
stances permit, but private industry possesses certain advan 
tages in this respect, and is likely, as in 1914-1915, to expand 


on a larger scale. Purchase from abroad cannot be relied on 
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with any certainty, but might, in favorable circumstances, 
provide a valuable but rather belated supplement to our own 
efforts; the facility to purchase abroad, however, is one of the 
great advantages of command of the sea, and nothing ought 
to be done to weaken it. 

“Everything possible must be done both by previous prepa- 
ration and on the outbreak of war to expand ordinary in- 
dustry as rapidly as possible for production of war material 
in order to meet the day-to-day requirements of the defense 
services; but whatever stage of completion our arrangements 
may have reached, this will take t2me. One reason why, in this 
system, private manufacture is of tremendous importance, is 
its capacity for ultimate expansion, as proved in the Great 
War. Another is that on the outbreak of war and until civilian 
industry adapted to the manufacture of war material can 
realize an adequate output, the normal contractors will be the 
only source to which we can turn as a ‘going concern’ to sup- 
plement the output of our state establishments and the sup- 
plies accumulated in time of peace. To attempt to replace 
civilian industry by an extension of state manufacture would 
be a gamble which we cannot afford, especially at the present 
time. 

“This, I have reason to believe, is the unanimous view on 
these matters of the responsible advisers of all the Govern- 
ment departments concerned. Moreover, in the extraordi- 
narily dificult business of war supply, it is vital that the 
Government should have a free hand to organize industry in 
time of peace and not be handicapped by the impossible pro- 
vision that orders are not to be placed with private firms until 


after an outbreak of war.” 


Wi IILE the actual working of the shadow factories has no 
doubt encountered technical difficulties, delays in the supply 
of machine tools, and other unforseen circumstances; and 
although production schedules have been delayed accordingly, 
there seems to be every indication that after eighteen months 
the English program has swung into full gear. This applies 
to aircraft production, tanks, and possibly other more compli- 
cated ordnance items. But the delays were, as they always will 
be, at the beginning, and now the factories are in produc- 
tion. Deficiencies where they still exist are fast disappearing. 
I have read that of the six major powers of Europe and Asia, 
the British Empire ranks lowest in tanks. Figures have been 
cited to show that Russia has 3500 of these vehicles on hand 
and England about a fifth of this number. But | doubt that 
this disparity of relationship any longer exists, because Eng- 
land’s private industry and her shadow plants now are work- 
ing at the maximum efficiency with the result that de- 
ficiencies of a year ago are fast disappearing. 

It may be of interest to consider more closely the principal 
causes of delay. First there was a shortage of labor and a 
distinct shortage of skilled draftsmen. Again private firms 
had very little postwar experience of production on a large 
scale. Shops had to be extended, layouts rearranged, systems 
reorganized and concurrently maximum production had to 
be maintained with existing facilities. Furthermore, the in- 
crease in demand upon private industry went hand in hand 
with constant advances in mechanical design and production 


quantity production 


engineering. Development of any 
metheds—to which the English authorities have given a great 
deal of attention—was also a factor tending to cause delay. 

But that such delays were worth the cost is shown by the 


fact that the time required to bring a new airplane into pro 





duction has been halved and simultaneously the rate of out- 
put is progressively increasing. Policies of the Air Ministry 
may be summarized briefly: The number of types of equip- 
ment is being reduced; modifications of design are kept to a 
minimum, subject to safety and performance; private manu- 
facturers are being given every assistance in securing materials 
and machine tools; production experts are in daily contact 
with producers, investigating causes of delay. 

Policies of the War Office in respect of the manufacture 
of ordnance equipment are much like those of the Ad 
miralty and the Air Force with one major exception. This 
exception relates to production engineering. The production 
engineering of aircraft has developed as airplanes themselves 
have developed—the airplane like the automobile is a product 
of the age of mass manufacture and has grown up in no 
other environment. Guns and ammunition are special items. 
Too frequently, it seems, they have received superspecial at 
tention from design engineers. Ballisticians naturally love 
to make their minute calculations and to specify a weapon 
which too frequently can be regarded as an engineering 
nicety regardless of the difficulties of quantity production. 
England has begun to look at the problem from the muzzle 
end rather than from the breech. By which I mean the 
predominating view is the very ancient one: half a loat is 
better than no bread. Or translated in modern terms: for an 
up-to-date rearmament program it is better to have less 
highly specialized weapons, less of the niceties and far less 
of the extreme tolerances if by demanding these things 
quantity production is delayed or jeopardized. Rather a 
gun with a tenth less range but a gun; rather a projectile 
with a tenth less yaw but a projectile; rather a rifle with a 
tenth more kick but a rifle. Nicety of range, reduction of 
of kick battles; but 


sufficiency of guns, projectiles and rifles has never lost them. 


yaw or elimination have never won 


ONE cannot conclude a brief discussion of shadow tactories 
without emphasizing again their importance from an educa 
tional standpoint. The story of our fruitless quest for educa 
tional orders is long and disheartening. For nearly twenty 
years, students of industrial mobilization in the United States 
have begged and pleaded for some such scheme but to no 
avail. To speak of them again here is not to say that the 
United States should have shadow factories identical with 
those of England. Rather the United States should have cer 
tain of her private manufacturing companies equipped with 
the necessary facilities and actual manufacturing experience 
obtained from the periodic production of small quantities ot 
ordnance matériel in time of peace. I have heard it said that 
there are some 20,000 private firms in the United States upon 
which our War Department relies for munitions production 
in time of war. If the figure be correct and if these firms were 
periodically educated wherever education may be necessary, 
then in reality we would have 20,000 shadow factories. And 
whether we call them by that name or not, it is perfectly 
obvious to every observer with half a grain of sense that those 
companies, their trained artisans, their equipment and their 
knowledge of munitions production are so vital to the 
security of our nation in time of emergency that—by what 
ever name—their shadows must never grow less. 

In the next and concluding article of this series the author 
will take the liberty to suggest some lessons which he 
believes we in the United States might take to heart from 
(To be d 


England’s rearmament experience. concluded.) 
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necessary for certain work having a priority status; D—Other 
work. These classes were further divided into subclasses such 


as AA-1, AA-2, A-1, B-3, etc. 


Fora time, certificates were issued to persons having work 
to do, assigning to that work an appropriate priority rating. 
Later (after July 1, 1918), ratings were made partially auto- 
matic because certain work so obviously deserved preference 
that priority ratings could be assigned automatically. Persons 
having such work would attach to the orders affidavits set- 
ting forth the facts essential to automatic rating and naming 
the war uses for which needed. Manufacturers and other 
producers, in case of shortages or conflict as to time of de- 
livery, then filled orders according to their respective priority 
classifications. Automatic ratings went no higher than 4-4— 
A-3, A-2, A-1, and all AA ratings were given only on issuance 
of certificates by authority of the Priorities Committee. Al- 
though industries not essential to prosecution of the war had 
lowest priority when there were shortages, the aim was not 
completely to prohibit or destroy them, but to curtail them 
only to the extent required. 

Finally, prices of a number of commodities were fixed. This 
was vital not only for the general welfare, but essential to 
administration of the priorities system because it prevented 
manufacturers from competing among themselves on the 
basis of ability to pay the highest prices when shortages de- 
veloped rather than on the basis of the relative importance of 
their products. 

Legislative power to apply priorities was drawn princi- 
pally from the following: (1) Section 120 of the National 
Defense Act (1916) which, among other things, gave the 
Secretary of War authority to place compulsory orders for 
arms, ammunition, and other war materials; (2) A passage in 
the naval appropriation act of March 4, 1917, giving the 
Secretary of the Navy purchasing powers similar to those of 
the Secretary of War; (3) The deficiency act of June 15, 
1917, giving the President analogous powers (1 and 2 above) 
in placing orders for ships and shipbuilding materials; (4) 
The food and fuel control act of August 10, 1917, authorizing 
the President to commandeer foods and fuel, and control 
their sale. It also gave him exhaustive control over distribu- 
tion of coal and coke. (5) The act of May 29, 1917, giving 
the Interstate Commerce Commission power to control use 
of railway cars so as best to promote the public interest; (6) 
The preferential shipments act of August 10, 1917, authoriz- 
ing the President to direct trafhc or shipments so as to give 
priority to movements of commodities essential to the na- 
tional defense. 

In addition to those specific authorizations there were, of 
course, the all-important force of public opinion and the 
desire of the vast majority of business men to codperate. The 
few who did not wish to do so were driven to it chiefly by 
the threat of commandeering or the withholding of fuel and 


transportation. 


TURNING now to peace-time procurement planning, it 
will be realized by readers of the preceding articles in this 
series that such planning is governed entirely by principles of 
priority. As a fundamental step, each item of equipment, at 
the time it is classified as a standard item of supply, is as- 
signed a definite priority rating. Here, from the procure 
ment standpoint, we have establishment of the relative im- 


portance among articles required by the Army. Another 


fundamental step is the selection by chiefs of the supply arms 
and services of the items for which procurement plans must 
be made. They do not have the personnel or funds to pre 
pare plans for acquisition of all the items they would have to 
procure, and for many, no plans are necessary; hence they 
select those which present the most serious problems and give 
them priority in planning. 

Another illustration is the allocation system: From th« 
point of view of priorities it is in fact a register of the indi 
vidual plants which should receive preferential treatment as 
to power, fuel, and the other elements of production. These 
are the plants which, as far as can be determined in time of 
peace, must produce the most important articles required by 
the armed forces in war. In conjunction with the allocation 
system, the Army and Navy Munitions Board, when potential 
production is inadequate to meet estimated demand, deter 
mines allocation and capacity credit priorities between the 
Army and Navy in accordance with military priorities desig 
nated by the Army and Navy Joint Board. Capacity credit 
is the authorization for a procuring agency to utlize only a 
definite percentage of the capacity of a plant. Capacity 
credits are issued when several procurement agencies wish 
to plan for using the production of one facility. But that is 
not all. Studies in the War and Navy Departments relating 
to strategic and critical commodities develop and make of 
record facts upon which specific priority policies and de 
cisions can be founded in time of emergency. 

Of other matters in peace-time planning there is less oppor 
tunity to speak in concrete terms. It is practicable to select 
manufacturing facilities which appear to be the best-suited 
for production of the most important items of supply, and 
even to prepare in a few cases the plans necessary for con 
verting those factories for their war load. But planning re 
lating to power, fuel, transportation, finance, and labor is ot 
necessity confined to broad policies and to features of organi 
zation of the agencies which may be called into being to 
implement the Industrial Mobilization Plan. 

That brings us to consideration of war-time application ot 
priorities, particularly as provided for in the Industrial Mobi 
lization Plan of the War and Navy Departments. It will be 
realized by any one who has read that plan that it is in essence 
a priority project. But since laws not now on the statute 
books must be passed in order to make it fully eflective, an 
appraisal of the situation, assuming M-day came tomorrow, 
is in order. Let us assume that the United States has declared 
war. Although such a formal overture to entry into armed 
conflict is not in conformity with current popular practice, 
such an assumption makes an estimate easier because of the 
way our laws are worded. We may begin by examining the 
organizations which would, shortly after M-day, find pri 
orities among their responsibilities. 

First, consider the war organization of the Office of the 
Assistant Secretary of War and specifically the Requirements 
and Priorities Division. That division is to be composed ot a 
Statistics Section and a Priorities Section. The business of the 
Priorities Section would be to determine facts and make rec 
ommendations concerning industrial priorities relating to 
conflicting demands of the supply arms and services of the 
Army. It would have no power over industry. It is designed 
to study priority problems—presenting the industrial side 
when the War Department General Staff must change mili 
tary priority for individual items as shortages dictate, and 
presenting the military side when necessary to industrial- 











| 











Marcu-APRIL, 1938 





ARMY ORDNANCE 291 





mobilization agencies outside the War Department. Com- 
posed of a small number of officers, it should be considered 
more as a planning agency than an operating group. Plan- 
ning cannot be dropped even w hen war actually has arrived. 


NExT in the chain there is the Army and Navy Munitions 
Board (see ArMy Onrb- 





cent desire on the part of industry to do so, even to the 


extent of spending thousands of dollars in some instances 
for the preparation of plans for production of items in a war 
that may never come. But only a confirmed optimist could 
assume that requests and advice would enforce priority de 
cisions when profits and losses are at stake; there always are 


some who can be in 
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existing production ca- ORGANIZTION OF A War 
pacity, and the Joint 

Board, which is concerned with coérdinating the military 
activities of the Army and Navy, must state the relative 
military importance of articles not procurable in the time 
and quantity required. The Munitions Board then would 
translate those decisions into appropriate changes in alloca 
tions and capacity credits. 

However, the scope of the Munitions Board’s priorities 
work is broader than that. Following is one of its responsi- 
bilities as stated in the Industrial Mobilization Plan: 
“When a war emergency is imminent and until the War 
Resources Administration is functioning, to guide industrial 
activities and the utilization of materials incident to the 
procurement programs of the Army and Navy, and in gen- 
eral codrdinate the procurement program so that the War 
Resources Administration can operate under circumstances 
favorable to future control.” 

But how can it “guide industrial activities and the utiliza- 
tion of materials” when it cannot give downright orders to 
industry? Governing allocations is a long step, because such 
action is designed to prevent competition between procuring 
agencies for the output of any one plant—it will be remem 
bered that allocation of a facility to one procuring agency 
automatically excludes others. Beyond that, the Board must 
work mainly by initiating requests and giving advice. Now 
requests and advice are slim reeds on which to lean: they 
would be wholly useless unless reliance is placed on the 
willingness of industrial management to codperate with the 
War and Navy Departments. Peace-time procurement 
planning experience has shown almost a one hundred per 





RerEsouRCEs ADMINISTRATION 


by the War Resources 
Administration. The 
Policy Division of the War Resources Administration will 
be charged with priority matters as follows: 

“This division studies ways and means of balancing pro 
duction and demand through the imposition of certain 
policies of priority and the acceptance and maintenance of 
standard types in the production program. It further analyzes 
the material requirements of procurement plans of the Army 
and the Navy for their coérdination with each other and 
for their effect upon the volume of supplies needed by the 
civilian population to satisfy their normal wants. Resultant 
recommendations are made to adjust the requirements ot 


the armed forces and of the civilian population.” 


But until passage of legislation now advocated by the 
War and Navy Departments, execution of recommended 
priority policies would be hampered. Since we may assume 
logically that the President would not appoint an Adminis 
trator of War Resources without delegating to him all the 
power allowed, let us give attention to existing laws which 
would help in establishing and enforcing priorities. There 
are several, among which are the following: (1) Section 120 
of the National Defense Act, under authority of which 
manufacturers are required to accept orders for war material 
and give them precedence over all other orders; (2) A pas 


sage in the Naval Emergency Fund Act (U.S.C. 50 : 82) 
which confers upon the Navy power for procurement of 
war material similar to that given the Army in Section 12 


of the National Defense Act; (3) A passage in the Federal 


Power Act of August 26, 1935, authorizing the Federal 
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Power Commission in time of war to order such temporary 
connection of facilities and such generation, delivery, and 
interchange or transmission as in its judgment will best 
meet the emergency and serve the public interest; (4) A 
passage in the act of August 29, 1916, which authorizes the 
President in time of war, through the Secretary of War, to 
assume control of any systems of transportation and to 
utilize them. It also specifies that on demand of the Presi- 
dent, transportation of troops and war materials must be 
given precedence over all other traffic. 

The first two of these laws provide that factories which 
are suitable for production must accept orders for war 
materials and give them precedence, constituting thereby the 
foundation of an industrial priorities system. The third law 
means that activities essential to the war effort shall be served 
first when power shortages exist. This is application of 
priorities in the contributory category—those things with- 
out which the factory itself is useless. The fourth provides 
that manufacturers with war orders shall have first call on 
transportation for the materials and other things they must 
have moved in order to meet those orders. 

A certain amount of authority, therefore, is provided for 
by existing law, even if we disregard the law of necessity, 
eminent domain, and the implied war powers of the Federal 
Government. Those are matters beyond the scope of this 
discussion. But what of priorities in materials, and fuel, and 
finance, and labor? Manufacturing operations are dependent 
upon them, as well as upon electric power and transporta- 
tion. And what about price regulation? Shall manufacturers 
having orders for war materials again establish priority 
among themselves on the basis of ability to pay the highest 
prices for their materials? These are matters of major import 
and the Industrial Mobilization Plan deals with them. 


To begin with labor, although the Industrial Mobilization 
Plan contemplates the establishment of a War Labor Ad- 
ministration, there is nothing in the plan (or in the proposed 
legislation) which can be construed as providing for coercion 
or compulsion of labor. All planning with reference to labor 
has been founded on the tenet of voluntary coéperation. 
The employment service to be operated by the War Labor 
Administration is really the priority agency of that body; its 
task is to bring the job and the worker together with a 
minimum of migration and on a purely voluntary basis on 
the part of the worker, with essential industries receiving 
first attention. In contrast to this attitude toward labor, 
there is included in the proposed legislation (which, be it 
known, was insisted upon by certain members of Congress) 
a proviso which would permit the President in his own 
discretion to draft industrial management. 

As to materials, the Industrial Mobilization Plan provides 
that the Commodities Division of the War Resources Admin 
istration would control the distribution of available stocks 
according to priority policies approved by higher authority. 
It also provides for establishment of a War Trade Adminis- 
tration which would exercise control over imports and ex 
ports. Arranging priority for import of strategic materials 
would be one of the activities of the War Trade Administra- 
tion, and the proposed legislation provides authority for 
doing so. That legislation also would give authority for 
the Government to limit the sale of commodities to itself 
and to fix priorities as between itself and other purchasers. 


Fuel priorities would be a concern of the Fuel Section of 
the Power and Fuel Division of the War Resources Admin- 








istration. The proposed legislation would give the President 
power to “fix and establish the order or preference to be 
observed by any . . . producer, dealer, distributor, carrier . . . 
contracts for, complying with 


But it 


in... producing, filling .. . 
orders or requisitions for any product. 
should be pointed out that studies have indicated that at the 
moment there probably would be no actual shortages in 
fuel, unless transportation difficulties developed. What the 
situation will be in future years as our oil reserves diminish 
is Open to question. 

As to finance, the plan provides for a War Finance Control 
Commission, and a section of the proposed legislation is 
devoted to it. Essentially, it would prevent registration ot 
any security with the Securities and Exchange Commission 
(or its successor) unless approved by the War Finance Con- 
trol Commission, and sale of any security in excess of a 
certain amount without approval of the security by the 
Commission. The object of course is to assure that activities 
essential to prosecution of the war would have first call on 
new capital. Note that nothing is said about capital levies 
or forced loans. Moreover, the plan would authorize ap 
propriation of $500,000,000 as a revolving tund for loans 


to war industries in need of to carry on their war 


money 
work. 

Regulation of prices would be the business of the Price 
Control Commission, under authority conferred on.the Presi 
dent. Price control is a knotty subject. Among men who 
have given careful thought to the matter there is no dis 
agreement as to the imperative necessity of price regulation, 
but there is not unanimity of opinion as to the scope. One 
school of thought holds the belief that a ceiling must be 
placed over all prices—that ceiling to be the prices as of a 
certain date before the beginning of hostilities. The other 
group fears that administrative control over all prices would 
be an insuperable task, and that if the cost of basic necessities 
is regulated, the prices of other things will not be greatly 
out of line. At any rate, effective price regulation is vital, 
not only to successful administration of a priorities system, 


but also to sustain the morale of the people at large. 


Tuus, under existing laws the plants most suitable tor 
manutacturing war supplies can be selected and required 
to give war orders precedence over all others, at the same 
time having first call on power and transportation should 
shortages in those elements exist. But for those plants to 
have priority for materials, fuel, capital, and labor, additional 
legislation is requisite. Likewise, regulation of prices cannot 
be accomplished without additional legal authority. 

The Industrial Mobilization Plan does not prescribe in 
detail how priorities are to be administered, and by some 
this may be considered a potential weakness. But that is not 
true. It is a plan designed to be put into operation under 
conditions and leaders of the future, and although prepared 
by officers on duty in the War and Navy Departments, opera 
tions are to be under civilian control. To attempt to specify 
exactly how able men appointed by the President should 
execute the plan would be sheer disregard of human nature. 
Then too, such a procedure would tend to destroy flexibility. 

Moreover, what detailed additions logically could be made 
would depend largely on whether laws relating to industrial 
mobilization are passed in time of peace. Practically all of 
the proposed legislation embodied in the Industrial Mobiliza- 
tion Plan is taken from a bill which received favorable consid 
eration by Senate committees of the Seventy-fourth Congress. 
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Month by Month 


FOR the first time in nearly twenty years the annual meeting 

of the Army Ordnance Association will be held this year at 

the Rock Island Arsenal, premier ordnance manufacturing 
establishment in the United 

Rock Istanp PitcrimacE States. The meeting will be held 
on May 25th. 

It is particularly appropriate that the Association’s annual 
pilgrimage be made this year to the great establishment which 
stands in the Mississippi River opposite the tri-cities of Rock 
Island and Moline in Illinois and Davenport in Iowa. This 
year marks the 75th anniversary of the founding of Rock 
Island Arsenal. It was here that those pioneers of the United 
States Army first established, near ol Fort Armstrong, a 
depot which was to become a mighty shield in the armor of 
the United States. Soon we hope to present in these pages an 
adequate historic memoir of Rock Island Arsenal and_ its 
distinguished service in all the wars in which the United 
States has been engaged and in all the peace our country has 
enjoyed since 18632. 

Detailed announcements will be sent in due course to all 
members regarding the plans for the Rock Island meeting. 
The purpose of this note is simply to notify members of the 
date and place and to urge all members who can possibly do 
so to attend the meeting. Through the graciousness of Mai. 
Gen. William H. Tschappat, Chief of Ordnance, the invita- 
tion has been extended to the Association to meet at Rock 
Island. Under his guidance and with the whole-hearted co- 
operation of Col. N. F. Ramsey, Commanding Officer of the 
Arsenal, and his staff, plans are now being developed which 
should make the occasion a momentous one in the history of 
the Association and of the Arsenal. It will also be in the 
nature of a tribute to the Chief of Ordnance himself who will 


complete in June a term of distinguished import in his high 


ofce and shortly thereafter retire from active service. 





IN the years to come when the great world conflict of 1914 
rgid can be viewed in the cold perspective ol the impersonal 
past, two striking governmental developments may remain as 
part of our American 
Newton D. Baker, PEACEMAKER heritage. One of these 
may be a democracy’s 
utilization of a conscript army upon an unprecedented scale. 
As time passes, conscript armies will pass also because the 
increasing usages of technology and the sciences are bound to 
reduce the numbers of fighting men on the battlefheld. Scienc« 
will likewise increase the numbers in the factory and work 
shop. The other development will be the utilization of in 
dustrial power on an equality with man power in accordance 
with the tenets of what we now call industrial preparedness. 
The World War forever will occupy a large part of the annals 
of tactics, strategy, organization and heroism; but these are 
in the record of all wars in varting degree. The two unique 
developments—man power conscripted and industrial power 
harnessed—will not dim the military achievement of that 
period but will add to it and to the names of the men who 
were responsible for its conduct. Coequal with the two or 
three others at the head of this American roll of honor will be 
the name of Newton D. Baker, Secretary of War, 1916-1921. 
The untimely death of Mr. Baker on Christmas Day 1937 
was recorded with world-wide expressions of sorrow. Ordi 
narily we would be content to stand by in silence and thus 
add our measure of appreciation to the memory of a great 
man and his work. But in Mr. Baker’s case there is a particu 
larly deep reason why his passing away should be recorded in 
these pages. He was among the first to lend his support to the 
new defense science of industrial mobilization. In later years 
he defended it when it was challenged by crude political 
stratagems on the part of men who have no concept of the 
meaning of war and whose lip service to peace 1s hypocrisy. 
In addition to all the great things Secretary Baker did for his 
fellowman during a long and fruitful life the record will not 
be complete—and after years wil! emphasize this—without 
appraising rightly his work in correcting a gross and delib 
erate error as to why we went to war. This he did when by 
voice and pen he defended our doctrine of industrial pre 
paredness and revealed the sham of the attack made against it. 
Many members of the Army Ordnance Association will 
recall with pleasure the two notable appearances Mr. Baker 
made before our organization. At the first of these he 
addressed our group when the honors of our society were 
conferred upon one of his strongest war-time coworkers, Col. 
Frank A. Scott. This was December 21, 1932. Shortly there 
after a sensational campaign was begun by radical groups to 
discredit the national defense of the United States in its war 
effort and in its peacetime operation, to indict “munitions 
makers” and all and sundry connected with them, and to 
enrage public opinion by as cleverly conceived a campaign of 
publicity and malicious untruth as has not been undertaken 
by portions of the press and politics for many years. Parlor 
pinks—regardless of party—rode high, wide and handsome 
while industry and finance were pilloried for their war ser\ 
ice. When Mr. Baker wrote “Why America Went to War” to 
refute the calumnies created by these enemies within our 
gates, his worth to the national detense and to peace was 
climaxed by a gesture worthy of his life of service. Fortunate 
indeed was the Army Ordnance Association to have con 
ferred its honors upon him when its gold Medal of Merit 
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was awarded to him, in 1935, for all that he had accom- 
plished in the field of industrial preparedness. 

One great characteristic of the man for which posterity 
should be grateful will be that quality of leadership which he 
brought to his office as the Secretary of War during our most 
troublesome days. Many students of our military annals have 
already come to unanimous agreement, regardless of varia- 
tions of political viewpoint, that Mr. Baker was our greatest 
Secretary of War. We share that opinion and for the follow- 
ing reason: No commander of any fighting force in the 
history of the country was ever given more whole-hearted sup- 
port, more freedom of action and less interference than Gen- 
eral Pershing received at the hands of his civilian chief, Mr. 
Baker. General Pershing himself summed up this point in the 
following words: “Mr. Baker had a keen and logical mind. 
He was also a close observer. He was fair in his judgments 
and naturally was very much admired by the men of the 
Army. He gave the country the best that was in him. He gave 
me his unfailing support from the beginning to the end. He 
stood the test of war in every respect and will be remembered 
as the nation’s ablest War Secretary.” Mr. Baker’s own words 
spoken to our society on two occasions gave ample proof of 
his attitude toward the ordnance problem in all its ramifica- 
tions and his regard for the conscientious effort of those who 
were placed in charge of that responsibility. 

In a memorial service heard around the world another of 
our Army Ordnance medalists symbolized the great work of 
Mr. Baker in words which deserve to be associated always 
with his name. Maj. Gen. James G. Harbord, whose con- 
spicuous military record as second in command of the A.E.F. 
brought for him the medal of our society, also paid this 
tribute to his war-time chief: 

“Our greatest secretary of war was also our greatest pacifist. 
Let him prove it by his own words: ‘I am a pacifist. | am a 
pacifist in my prayers. I am a pacifist in my belief that God 
made man for better things than that civilization should 
always be under the dead blight of the increasingly deadly 
destruction that war brings us. I am a pacifist in believing 
that real contribution to that sentiment lies in adequate sane 
preparedness on the part of any free people to defend its 
liberties. Peace will not come by merely wishing for it. We 
must work for it. We must fight for it.’ By that creed he lived 
and died. Would that our country had more such pacifists.” 


3 


PLANS announced recently for an enlisted reserve of the 
Army mark a departure in man-power preparedness. The 
Chief of Staff, Gen. Malin Craig, has urged the establishment 

of such a reserve in conformity with 
An EN tistep Reserve the terms of the National Defense 
Act. The Act years ago provided for 
such a component but neither plans nor funds were forth- 
coming for its realization. Now it is proposed to build a 
reserve of enlisted strength from former service men. The 
basic idea is that each soldier, when his term of enlistment 
expires, will be placed upon the rolls of the enlisted reserve 
and will be paid $2.00 a month as an incentive for him to 
maintain contact with proper military authority. It is not 
planned to train these men actively but rather to depend upon 
the training they will have received while serving a term of 
enlistment. The age limit in the enlisted reserve would be 
thirty-five years. This is a wise provision. It should become 


a part of our military policy and later expanded to include 
other groups where military discipline and training—how 
ever slight—are practiced. We need trained, disciplined men 
and none are finer than those who have learned in the defense 
Services. 

If it be true that mass armies are on the decline and that 
future military developments will witness the constant rise 
of machine power and the constant fall of man power on the 
field of battle then two policies are clearly indicated. The 
first is that the men must be highly disciplined and trained— 
not in close-order drill but rather in the prompt maneuver 
and immediate operation of the machine power over which 
those men have control. The second is that the munitions 
supply must be sure, fast, and adequate. This latter will in 
crease the demand for men in the factories. Therefore an 
enlisted reserve which will hold in close touch with their 
old organizations the men who know the tactical operations 
as well as the men who know the technical operations will 
fill a real need. This need is now quite vital to us and future 
demands will make it more difficult unless some such step as 
General Craig has recommended be undertaken at once. 


3 


FIvE years ago, Col. Marvin E. Singleton, Chief of the St. 
Louis Ordnance District, writing in the pages of this journal, 
closed an article on the strategic position of his district with 

these words: “Eternal 
Cot. M. E. 


SINGLETON, 1872-1938 vigilance is the price 


that must be paid in an 


endeavor to mobilize the industria] 


resources of the nation to 
such potential strength as to make most improbable the 
chance that we will ever have to use it.” Colonel Singleton 
died January 29, 1938. He left a rich heritage of Ordnance 
service which is well expressed in his words quoted above. 

Colonel Singleton became chief of the St. Louis Ordnance 
District when it was first organized by the late Gen. Guy E. 
Tripp, together with other Ordnance districts at the principal 
industrial centers throughout the country. St. Louis, “a city 
surrounded by the United States”, was (as it always will be) 
a strategic location in an area rich in natural resources and 
industrial capacity. Moreover its brain power had brought it 
to high place among all the industrial districts of the country. 
Colonel Singleton directed the conversion of much of the 
industry of this area to war purposes and the returning of it 
to civil pursuits when the World War was over. The record 
of the district and of the man have been cited frequently. His 
loss, personally and officially, is very great. Just a year ago the 
St. Louis Post held its regular annual meeting in celebration 
of his sixty-fifth birthday. At that time he again expressed the 
sentiment which closed his last article in the pages of this 
journal, 

3orn in Texas in 1872, Colonel Singleton had wide in 
terests as an industrialist. He was president of several cotton- 
oil companies, a director of many financial institutions and 
railroads. He held important offices in civic and industrial 
organizations of St. Louis. 

For his services to the Ordnance Department during the 
World War he was awarded the Distinguished Service Medal. 
He was active in Reserve affairs and was an unfailing sup- 
porter of the Army Ordnance Association nationally and 
locally. In our tribute to his memory well may we renew our 
loyalty to his principle of eternal vigilance and_ peace. 
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Armament Reserves 
An Editorial 


HE President’s message to the Congress on January 

28th, in which he recommended additional appropria 
tions and authorizations for the replenishment of our reserves 
of military armament, emphasizes a very crucial point in our 
national defense. The recommendations are quite plain in 
their specification and quite low in cost. They relate to types 
of equipment in which we are deficient and they require no 
great amount of public funds. Not more than fifteen million 
dollars would be required to meet the cost. This program of 
augmenting our war reserves relates almost exclusively to 
ordnance; one item in the program relates to an enlisted 
reserve OL men. 

The main features of the program are: (1) For antiaircraft 
matériel, an authorization of $8,800,000 of which $6,700,000 
would be appropriated for the fiscal year 1939; (2) For the 
“manufacture of gages, dies and other aids to the manu- 
facture of Army matériel,” an authorization of $6,080,000 of 
which $5,000,000 would be expended during the fiscal year 
1939; (3) Toward making up deficiencies in ammunition for 


the Army, $2,000,000; and (4) For an enlisted Reserve for 


$ 
the Army, $450,000. 

This program of replenishment thus would require au- 
thorizations of $17,330,000 of which $14,250,000 would be 
spent during the fiscal year beginning July 1, 1938. This 
modest plan serves to emphasize the great necessity for 
adequate armament reserves. We hope that, when the en- 
abling legislation is debated, the country will be impressed 
with the meaning of war reserves. They were always essen- 
tial to military success; they are more important now than 
ever before. War reserves are the keystone of industrial pre 
paredness, and industrial preparedness is a new doctrine in 
the decalogue of national defense. We must have on hand 
enough equipment to supply our fighting forces until in 
dustry is ready to produce that equipment in quantity. If 
the reserves are not on hand in sufficient quantity then the 
fighting forces sufler and defeat may follow. Great reason, 
then, why war reserves of armament are classed as the very 
essence of our military defense. 

There are several observations we would like to make 
about these proposals. We repeat that they are modest and 
inexpensive. They are also logical and necessary. Indeed 
they should be only a beginning of a definite program over 
a period of years until our war reserves of every important 
element of supply are adequate. Fourteen million dollars in 
these days of gigantic public expenditures is “small change.” 
The sum must grow considerably and constantly for some 
years to come, we imagine, until our M-day requirements are 
in hand and in good condition. 

Now it is on this very point that we hope the country will 
be enlightened when these appropriations for armament 
reserves are debated. Particularly would we urge a full study 
of the following suggestion; namely, that when we begin to 
reduce our military expenditures, as we soon will have to do, 
reduction should not proportionately affect reserves of equip 
ment—as against men—until those reserves have been 
brought up to the very last round of our requirements. After 
that, let us spend lots less on our military machine, but not 
before. And if we must spend less, let us view the pruning 





job from the clear point where perspective gives all elements 
their proper balance. 

This year the United States is spending over a billion 
dollars on national defense. And there is good reason why: 
we spent too little for too many years and we are making up 
for lost time. All credit and praise to the judgment and 
perseverance of the Commander in Chief for what has been 
done during the past four years for our Army and Navy. 
Both had been allowed to wear away almost to the point 
where it seemed replenishment was a forgotten term. 

It must be perfectly apparent, however, to every student 
of national defense that expenditures at such a rate cannot 
continue indefinitely. Our first observation is that when the 
reduction comes, war reserves of armament must not be 
neglected or penalized under any consideration—and least of 
all should they be neglected or penalized in favor of increases 
in the man power of our fighting forces. We do not believe 
that any such view will prevail, but the tendency has existed 
on the part even of military men in the past. We hope it 
will not be reasserted when the day of reduced expenditures 


arrives. 


NUMBER two in our list of observations concerns the Presi 
dent's recommendation for additional antiaircraft equipment. 
We need it badly. Figures recently made public as to the 
number of antiaircraft batteries in the United States equipped 
with up-to-date weapons and fire-control instruments are so 
trivial that one marvels the people of our seacoast towns did 
not rise up and demand protection. We have our air forces, 
of course, but no student of protection against aircraft has 
ever yet proposed that such protection must be exclusively 
from the air. It must be a combination of both air and 
ground defense. And the plain fact is we do not have the 
antiaircraft equipment. Here, then, is only the initial move, 
we hope, for eventual stocks of guns and fire control ade 
quately to protect all strategic points. 

Ammunition likewise is vitally important. Even if we 
had the guns they are no better than grandfather's clocks tor 
fighting battles if they have not the wherewith to shoot. 
There once was a lackadaisical school of thought in this 
country that didn't give a hoot for ammunition supply. It 
was a term that had little meaning. That school was in the 
ascendency just before the Civil War and it raised no com 
plaint over the prospect of trying to fight a war without 
ammunition. The same school followed this doctrine right 
up to the Spanish American War and again before the World 
War. And each time there rose up men like Rodman and 
Benét and Crozier who pleaded for an adequate war reserve. 
Our lesson, let us hope, has been learned. 

Where the program recommends an appropriation for the 
“manufacture of gages, dies and other aids to the manu 
facture of Army matériel” it is to be hoped that further 
classification will show that this item really will authorize the 
purchase of necessary machine tools, master gages, special 
machines, and educational orders. Surely there can be little 


gained by the manufacture of dies or fixtures unless we shal 


have standardized upon a few simple types of machines, and 


that scarcely is possible. Machine tools are an urgent part of 
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any preparedness program, at least to the extent of moderniz 
ing our arsenals and the designs required for war service. 
Educational orders would fit in appropriately with this 
scheme. We have recited time and time again how essential 
these aids to manufacture are. Once again we urge that they 
be included in the program. Here briefly is the story: 

For more than a score of years peace-time educational 
orders for the manufacture of ordnance have been insisted 
upon by all persons familiar with the problem of war-time 
supply. In the July-August 1937 issue of this journal ( Vol. 
XVIII, No. 103) emphasis again was placed upon this vital 
element of preparedness when another educational-orders bill 
was introduced in the House of Representatives by Congress 
man J. Joseph Smith of Connecticut. It is to be hoped 
that the bill will be enacted now. 


DHE War Department on innumerable occasions has asked 
that a nonprofit educational-orders enactment be placed upon 
the statute books. It has not wavered in its support for the 
past fifteen years. In this matter it again has shown that 
characteristic attitude of understanding of broad industrial 
problems. Many people rightly regard our national-defense 
services as unswerving supporters of fairness of attitude 
toward industry just as industry is always so loyal to the 
national defense. 

The most recent pronouncement on educational orders was 
the very accurate and impressive statement of the Assistant 
Secretary of War, Mr. Louis Johnson, in an address he de 
livered at the annual meeting of the Philadelphia Post ot 
the Army Ordnance Association on January 28th. Speaking 
on this subject Mr. Johnson said: 

“Our industrial mobilization program should include also 
the educating of civilian manufacturing plants in the jobs 
that may be imposed upon them in case of war. The prob 
lem of converting civilian plants engaged in the making ot 
peace-time necessities and luxuries into arsenals and muni 
tions factories is not very simple. 

“For example, in the manufacture of an item as well 
known as the present Springfield rifle, it is necessary to 
employ 103 different dies, 463 different jigs and fixtures, 
506 different special cutting tools, 1320 different checking 
machines and 1339 different inspection gages. No matter 
how patriotic and willing a civilian plant may be to carry a 
war-time load, it is too much to expect that such delicate 
operations as may be required in the manufacture of war 
munitions can be learned after the emergency is already 
upon us and production then kept up to the exacting 
military needs. 

“There is pending before the House of Representatives the 
so-called Smith bill recommending an appropriation that 
would enable the War Department to give a number of 
small orders of a war-time character to leading companies, 
carefully selected because of their highly specialized ability 
and experience in technical production. 

“By means of such orders, we hope that these plants, so 
essential to Gur munitions procurement program, will get 
practical experience in handling a war-time job, and we in 
the War Department will know definitely how much we 
can depend on them for support and how long it will take 
them to get on a war production basis. I hope that the an 
propriation for educational orders will be forthcoming.” 

Our new defense program of augmentation for Army and 
Navy, admirable though it is in all respects, will fall short of 














lasting benefit if it is not backed by private industry educated 
in the technique of ordnance quantity production. Educa 
tional orders can be approved on the basis of economy, 
efficiency and common sense and they should be included in 


any foolproof system of preparedness for peace. 


THE record of modern battle emphasizes with startling 
force the necessity for adequate armament reserves. Glancing 
at that record one finds that during the relatively short span 
of seventy years the battle use of artillery ammunition grew 
from the 32,781 rounds fired by the Union Army at Gettys 
burg in 1863 to the 1,093,217 rounds fired by the United 
States Army at the battle of St. Mihiel in 1918. Or taking 
some of the important conflicts of that 70-year period one 
finds that our Civil War demanded the expenditure of some 
5,000,000 rounds of artillery ammunition; the German 
Army expended 817,000 rounds in the Franco-Prussian War; 
the Russian Army 954,000 in the Russo-Japanese War, 
whereas in one month of the World War the French and 
British Armies used up 12,710,000 rounds. Naturally vary 
ing conditions brought varying demands upon the respective 
armies. Conditions of terrain and of weather, of assault and 
defense and of new developments of weapons are all to be 
taken into account. But the curve is accurate in reflecting 
the soldier’s growing dependence upon machines—and with 
out those machines he is quite helpless. An air force with 
out airplanes and bombs, artillery without guns and am 
munition, or infantry without rifles, machine guns and small 
arms ammunition are military organizations in name only 
and battles are not won by calling aames. 

Most students of this subject are united in the respect 
and admiration they have for our great Ordnance leader, 
Maj. Gen. C. C. Williams, whose philosophy was typically 
clear and logical on this subject. He once wrote in these 
pages an analysis of armament reserves; his conclusions are 
well worthy of recollection at this time: “To achieve a solu 
tion of the quantity phase (of the armament reserve prob 
lem) requires that we have on hand at all times stocks of 
essential supplies in ample quantity with which to furnish 
our Army until replenishments are adequate. This is the 
part of supply preparedness that has been neglected in the 
past and will be neglected in the future unless we admit its 
necessity and agree, year after year, to provide for it. 

“It is obvious that if we could produce supplies of all 
kinds as rapidly as our Army would need them during 
mobilization, training, and battle, it would be unnecessary 
to keep reserve stocks at all. This would be the ideal solu 
tion, because it must be admitted that the development and 
maintenance of large reserve stocks of munitions is a heavy 
financial burden. That is undoubtedly one of the reasons 
why it has been neglected in the past. 

“As a general proposition the country is more willing to 
spend its funds on training personnel and furnishing them 
with necessary current supplies than to spend funds in time 
of peace in developing and maintaining reserves of fighting 
materials which, because of their obsolescence, might never 
be used in time of war. In the latter case it seems to feel that 
the money is wasted, while in the first instance, even though 
the Army is not called upon to fight a war, the country sees 
it and appreciates its presence.” 

Present steps in the opposite direction are a helpful sign 
that our great problem of adequate stocks of armament 


reserves at long last is beginning to end. 
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Los ANGI! LES Post 


- 
SE\ ERAL hundred business men and industrialists of the area 
attended the meeting of the Los Angeles Post on January 5th 
at which the Assistant Secretary of War, Louis A. Johnson, was 
the guest of honor. 

Mr. Earl Lb. Gilmore, president of the Post, presided at the 
meeting and presented the several speakers to the more than 300 
diners who had assembled to hear them. 

The meeting was held at the University Club. An address of 
welcome was given by Mr. Roger Jessup, chairman of the 
County Board of Supervisors who represented the Governor of 
California and the Mayor of Los Angeles. A brief talk followed 
hy Mr. Max Koffman, a director of the Los Angeles Post. Maj. 
Gen. George S. Simonds, commanding general, Ninth Corps 
\rea, introduced the Assistant Secretary. Messages of congrat 
ulation from Maj. Gen. William H. Tschappat, Chief of Ord 
nance of the Army, and Brig. Gen. Benedict Crowell, president 
of the Army Ordnance Association, were read by Mr. Gilmore, 

Speaking on “The War Referendum as a Menace to Peace,” 
Mr. Johnson said in part: 

“While wars and rumors of war disturb other countries, we 
are enjoying the blessings of peace and of free democratic in- 
stitutions. Nowhere else in the world today are men and women 
more secure in their property, more protected in their lives and 
more happy in their outlook toward the future than in the 
United States 

“Today, as the representative of the War Department, | had 
planned to talk to you on the subject of ‘Industrial Prepared 
ness.. Many of you, citizens of Los Angeles, have shown great 
interest in this important phase of our national-defense program 
and [| assure you that the War Department appreciates your 
zeal and your efforts. With your kind indulgence, however, | 
shall discuss with you tonight the significance of the so-called 
Ludlow bill and its devastating influence, not only on our 
industrial-mobilization program, but on our whole structure of 
national defense. Congressman Ludlow and his adherents pro 
pose to amend the Constitution to provide for a national ref 
erendum on a declaration of war. 

“If such an amendment were to become a part of our Con 
stitution, the President of the United States, who has stood out 
as the rock and refuge for peace in a storm-troubled world, 
would be reduced to a mere figurehead in international affairs 
Our State Department, which time and again has by diplomacy 
kept wars from invading our shores, would be shorn of its 
influence. Our Navy, which guards us against the threats of in 
vasion and protects our interests on the high seas, would be 
scuttled. Our Army, which has led us to victory in every war, 
would be licked without firing a shot. So far as an industrial 
mobilization program is concerned, it would be but a_ futile 
etfort.” 


SAN FRAN« Isco Post 


‘6 

Ixpus PRIAL Mobilization and National Defense” was the 
subject of the address given by Mr. Louis <A. Johnson, the 
\ssistant Secretary of War, at the Palace Hotel in San Fran 
cisco, Calif., on the evening of January 6th. The occasion was a 
banquet in his honor given by the San Francisco Post of the 
\rmy Ordnance Association, cosponsored by the San Francisco 


Junior Chamber of Commerce 


\t the speakers’ table with the guest of honor were: Rear 


\dm. C. S. Kempff, Maj. Gens. Geo. S. Simonds, C. H. Lyman, 


and David P. Barrows; Brig. Gens. J. J. Kingman, R. 5S. Aber 
nathy, Harry Morehead, and W. E. Gillmore; Cols. R. EF 
Mittelstaedt, J. Franklin Bell, Roger Brooke, O. R. Cole, C. H 
Mason, I. J. Phillipson, and H. T. Burgin; Lieut. Col. W. M 
Moody; Maj. A. R. Ginsburgh; Francis J. Carroll, president ot 


' 
the San Francisco Junior Chamber of Commerce, officiating as 


toastmaster, and Roland L. Oliver, president of the San Fran 
cisco Post, Army Ordnance Association. 

Seated with the officers at the head table were the mayors of 
San Francisco, Oakland, Berkeley, and Alameda; J. W. Howell, 
president of the Senior Chamber of Commerce, San Francisco ; 
Victor A. La Motte, president of the Oakland Chamber of 
Commerce; John R. Quinn, past national commander of the 
American Legion; J. K. Fiske, State adjutant general of the 
American Legion: Ired Watson, chairman of the American 
Legion national-defense committee, San lrancisco; and Fred 
Wagner and Howard H. Krueger, representing the press in San 
Francisco and Oakland, respectively 

More than two hundred other guests were in attendance, com 
prising a splendid cross section of representative industrialists, 
commissioned officers from each of the eight procurement dis 
tricts in the San Francisco Bay area, Reserve officers, civilian 
members of the local post of the A. O. A., and a coterie ot 
Legionnaires. 

The toastmaster, after introducing the guests of honor and 
the commanding officers of the various posts, announced the 
surprise of the evening, which was that there would be no 
speeches except the one which was the topic of the occasion! 
Thanks to the foresight of Lieut. Col. H. R. Oldteld, assistant 
chief of staff to General Simonds, the Assistant Secretary's 
message was broadcast in its entirety over the National Broad 


casting Company's network 


Be ISTON Pe ST 


| WO hundred and ten members of the combined societies at 
tended the joint dinner meeting of the Boston Post, Army Ord 
nance Association and the Boston Chapter, American Society tor 


Metals at the Watertown Arsenal, Watertown, Mass., on Fri 


day, December 3rd. 

The program of the meeting included a tour through the 
various manufacturing departments of t 
ifternoon. Dinner was served at 5:45 P.M. and was followed by 


a meeting at which Liuet. Col. C. S. Robinson, protessor ot 


chemical engineering at Massachusetts Institute of Technology 
and president of the Boston Post, presided. Colonel Robinson 
introduced Col. R. W. Case, commanding officer of the arsenal, 
who welcomed the visitors and spoke briefly on the engineering 


and technical phases of ordnance problems 


With Dr. H. H. Lester, chairman of the Boston Chapter 
\merican Society for Metals, presiding, a symposium ot 
machinability was held at 7:15 p.m. Prof. Arthur L. Townsend 


M.I.T., spoke on “Random Observations on Some Phases ot 
Machinability.”. Other papers in the symposium were “Shop 


Problems in Machinability,” by Lieut. Col. James R. Kirk, 


Watertown Arsenal, and “Cutting Fluids, a Factor in Machi 

ability,” Dy A. J. McDuff. A discussion period tollowed 
Both groups expressed their gratification to Colonel Case tor 

the opportunity to visit the arsenal and for the many courtesies 


extended to the more than 300 visitors 


Hyprautic MACHINERY MANUFACTURERS ASSOCIATION 


A JOINT luncheon and meeting under the auspices of the 
Army Ordnance Association was held at the Army and Navy 
Club in Washington with representatives of the defense services 
and the executive committee of the Hydraulic Machinery Manu 


facturers Association on January 27th. The purpose of the 
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meeting was to acquaint the industry with the procurement 
planning activities of the Army and Navy and to initiate co- 
Operative efforts between Government and industry in this field. 

The opening address was made by Mr. John W. O'Leary, 
chairman of the executive committee, Chamber of Commerce 
of the United States. Brig. Gen. H. W. Schull, Chief of Manu- 
facture, Ordnance Department, discussed procurement planning 
of hydraulic machinery from the standpoint of ordnance manu- 
facture. Mr. E. A. Stillman, president of the Hydraulic Ma- 
chinery Manufacturers Association, described the organization 
and facilities of that industry. 

Representatives of the Navy Department under the leadership 
of Capt. Archer M. R. Allen, and of the War Department under 
Col. C. T. Harris, Jr., discussed the hydraulic-machinery re- 
quirements of the respective services. Mr. R. E. W. 
the Committee on 
sented a paper on the “Procurement of Equipment by the United 


Harrison, 


chairman of Association's Ordnance, pre- 


States Government” which was followed by a general discussion. 


M.I.T. Post 
Tue regular winter meeting of the Massachusetts Institute of 
Technology Post of the held in the Walker 
Memorial Auditorium at M.1.T. on the evening of January 13th. 


\ssociation was 
The meeting was preceded by a dinner which members of the 
M.I.T. The M.1.T. Post 
contingent was led by Mr. Walter F. Kaufman, president, while 


and Boston Posts jointly attended. 
the Boston Post was represented by Prof. C. S. Robinson, presi- 
dent, and many members of the board of directors and the gen- 
eral membership. 

\t the meeting which followed the dinner the principal ad- 
dress was given by Maj. L. A. Codd, executive secretary of the 
\rmy Ordnance Association, who spoke on 
Program.” 


“Lessons of Eng- 
land’s Rearmament Following the address a dis- 
cussion period was held during which many phases of Eng- 
land's procedure were treated. 

Mr. Kaufman was assisted in arranging for the meeting by 
Mr. William H. Austin, vice-president of the Post, and Mr. 
David J. Torrans, secretary-treasurer. Maj. H. A. Nisley, 
assistant professor of military science and tactics at M.I.T., who 
is in charge of the Ordnance Unit of the Reserve Officers’ Train- 
ing Corps, was in general charge of the meeting. 


PHILADELPHIA Post 


Mk. PHILIP H. GADSDEN, chief of the Philadelphia Ord- 
nance District and president of the Association’s Philadelphia 
Post, presided at the annual dinner and meeting of the Post on 
the evening of January 28th. The guest of honor was the As- 
sistant Secretary of War, Mr. Louis A. Johnson. The dinner 
was held at the Midday Club and was attended by a repre- 
sentative group of nearly 200 members of the Post, representa- 
tives of the military service and of industry. The military con- 
tingent was led by Maj. Gen. William H. Tschappat, Chief of 
Ordnance, and Brig. Gen. Edward M. Shinkle, Chief of Field 
Service. 

The Assistant Secretary of War spoke on industrial mobil 
ization. Excerpts from his address follow: 

“The War Department has made a survey of American re- 
sources and has found that we are provided by nature with the 
strongest reserve of raw materials of any nation. We have in 
this country ample resources for our full military and civilian 
requirements of food, coal, petroleum, power, iron, steel, ma- 
chinery, chemicals, copper, lead, nitrates, silver, zinc, and phos- 
phorous. No nation in the world can match this list. 

“We have found, however, that certain raw materials essen- 
tial to the needs of the fighting forces of our nation either are 
entirely lacking or are produced in very limited quantities, in- 
capable, in time of war, of marked expansion. We need manga- 


nese, a metal used in modern steel making for the purpose of 
We 


manufacture of 


steel. are short of 
the 


resisting alloys. We lack tungsten, which is indispensable to the 


cleansing and deoxidizing machine 


chromium, a mineral essential in rust- 


production of high-speed tool steel. Our supply of tin, neces- 
sary for solder, bearings, and linings for metal containers, is 
inadequate. For these, and a few other items, we must depend 
In the event of war, our access to these 
off. 
and 


upon foreign sources. 


supplies may be cut Consequently, every effort must be 


made to conserve build up a reserve of these strategic 


materials.” 
Maj. W. C. 


sisted by a committee of members, was in charge of 


Hamilton, secretary-treasurer of the Post, as 
arrange- 


ments. 


CINCINNATI Post 


Ar THE annual directors’ meeting of the Cincinnati Post on 
25th, the 


into office: 


following officers and directors were it 


Walter W. Tangeman, president; L. W, 


January 
ducted 
Scott Alter, vice-president; Frederick V. Geier, national direc- 
tor; Spencer G. Kuhn, John T. Faig, A. W. Lissauer, and S 
M. Rowe, directors 1938-1939; and A. H. Pugh, H. C. 
Pierle, A. C. Rasmussen, and Mr. Alter, 1938, 

Mr. Alter, the vice-president, was elected to fill the 


vacancy caused by the death of Mr. Charles F. Hake, Jr. 


for 
directors for 


new 


Recommendations were considered for a campaign to increase 


the membership of the Post and of the national Association 
principally in the form of direct contacts by officers and dire« 


tors with present and past members. 


MitwavkeEE Post 


Ci IL. WILLIAM W. COLEMAN, president. of Mil 
waukee Post and first vice-president of the Association, presided 
at the the Post at the University Club, 
Milwaukee, on the afternoon of February Ist. A group 
Milwaukee area attended. 


the 
annual meeting of 
large 
of manufacturers of the Special re 
ports on industrial facilities for emergency production of ord 
nance and on contracts were presented and approved. 


Col. A. B 


Johnson, executive officer of the Chicago Ordnance District. 


The principal address was delivered by Lieut. 
Colonel Johnson described the progress which has been made 
in procurement planning in the Chicago District and outlined 
many of the current problems on which the industrialists and 
engineers of Milwaukee are rendering effective service. 

Capt. D. N. Hauseman, chief of the Planning Section, Manu- 
facturing Service, Office of the Chief of Ordnance, spoke on 
the procurement principles and policies which have been tol 
lowed. On behalf of the Chief of Ordnance he complimented the 
manufacturers of Milwaukee upon the effective work which has 
Maj. L. A. Codd, editor 
of ARMY ORDNANCE, also spoke and urged all members of the 
Post to attend the forthcoming annual meeting of 


been done for ordnance in that section. 


Milwaukee 
the Association at the Rock Island Arsenal in May. 

Following the meeting proper a round-table discussion was 
held in which many of the business men and engineers present 
joined. Dinner was served at which Colonel Coleman presided 
assisted by Mr. H. W. Falk. 


dinner were in charge of Maj. Roger Sherman Hoar, a direc 


\rrangements for the meeting and 


tor of the Post, and Lieut. C. W. Laumann, secretary. 


Cur AGO Post 


THE regular annual meeting of the Chicago Post, Army Ord 
nance Association, was held at the Chicago Club on the evening 
of February 2nd. Mr. Edmund A. 
Post and war-time chief of the Chicago Ordnance District, pre 


\ large 


Russell, president of the 


sided at the dinner and meeting which followed. rep- 
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resentation of manufacturers, engineers and Regular and Re- 
serve officers of the Army attended. Mr. Fred A. Preston, Mr. 
Russell’s successor as chief of the Chicago Ordnance District, 
was among the special guests. Lieut. Col. A. B. Johnson, execu- 
tive assistant to Mr. Preston and secretary of the Post, who 
was in charge of arrangements, was accorded the thanks of the 
group. 

The principal addresses at the meeting were made by Pro- 
fessor Georges Doriot of the faculty of the Harvard School of 
Business Administration; Capt. D. N. Hauseman, representing 
Maj. Gen. William H. Tschappat, Chief of Ordnance ; and Maj. 
1. A. Codd, executive secretary of the Army Ordnance Asso 
ciation. Professor Doriot, whose intimate contacts with the 
procurement planning activities of the War Department are well 
known to many officers who have studied under him, discussed 
some of the basic principles of industrial mobilization. Cap- 
tain Hauseman described some of the current activities of the 
War Department and its policies on procurement planning and 
Major Codd spoke of the industrial lessons to be learned from 
England's rearmament program. 

Mr. Russell, toastmaster at the meeting, is well known in 
industrial affairs throughout the country. He mobilized the 
industrial resources of the Chicago area for Ordnance service 
during the World War and remained as district chief until 1931. 


RocHEsTER Post 


Ti [E inaugural meeting of the Rochester Post, Army Ordnance 
Association, will be held at the Rochester Club on the evening 
of Friday, \pril 20th. All officers of the Rochester Ordnance 
District, under the leadership of Col. Ledyard Cogswell, Jr., the 
district chief, and manufacturers associated in the district's 
work have been invited to attend. 

Guest speakers will include Maj. Gen. William H. Tschappat, 
Chief of Ordnance; Brig. Gen. H. W. Schull, Assistant Chief of 
Ordnance; Col. C. T. Harris, Jr., Chief of the Planning Branch, 
Office of the Assistant Secretary of War, and Capt. D. N. 
Hauseman, Chief of the Planning Section, Office of the Chief of 
Ordnance. 

Plans for the organization of the Rochester Post have been 
under way for several months. Maj. R. W. Bowlin, executive 
officer of the Rochester Ordnance District, has been active in 
sponsoring the movement. This will be the fourteenth active 
local chapter of the Army Ordnance Association. The national 
organization strongly favors the formation of local units where 
interest warrants. The directors of the Association, on behalf 
of the entire membership, will extend a hearty welcome to the 


new group in Rochester. 


New MEMBERS 


THE following have been admitted to membership in the Army 
Ordnance Association: Thomas Anderson, Elizabeth, N. J.; 
William A, Applegate, North Plainfield, N. J.; J. C. Arget 
singer, Youngstown, Ohio; Ivan V. Assaykeen, South Orange, 
N. J.; Charles Bergmann, Newark, N. J.; Hans Bohuslav, San 
Francisco, Calif.; T. M. Bost, Jr., Lynchburg, Va.; Roberts W. 
Brokaw, Newark, N. J.; Frank M. Browning, New York, 
N. Y.; Lloyd F. Burton, Fort Worden, Wash. 

Joseph FE. Carter, Huntington, W. Va.; Raymond H. A. 
Carter, Washington, D. C.; Lynn B. Case, New Brunswick, 
N. J.; Frank E. Chapman, Philadelphia, Pa.; Arthur Cohen. 
New York, N. Y.; Ernest N. Develter, Oroville, Calif.; U. Seth 
Eberhardt, Maplewood, N. J.; Marion Eppley, Newport, R. I. 

George W. Farny, Morris Plains, N. J.; Leon Finch, Los 
\rthur E. Focke, Indianapolis, Ind.; J. C. 
Foster, Pittsburgh, Pa.; J. S. Foster, Elizabeth, N. J.; Frank 
Garratt, Pittsburgh, Pa.; William S. Gould, Jr., Atlantic City, 
N. J.; John C. Gray, Washington, D. C 


\ngeles, Calif.; 


.; John B. Grier, Rock- 





land, Del.; Robert W. Grote, Montrose, Colo.; G. B. Guenther, 
Guest, Spartanburg, S. C. 


Riga, Latvia; John F. 

Thomas B. Hamilton, Culver, Ind; Channing Harwood, 
Middletown, Conn.; W. G. Histand, Bethlehem, Pa.; R. K. Hop 
kins, Jersey City, N. J.; Harold W. Hunsiker, Reno, Nev.; 
Melville G. Hyatt, Charleston, W. Va.; Sigfrid E. 
Hillside, N. J.; A. F. Jones, Bethlehem, Pa.; Wm, C 
Jr., Beaumont, Tex.; Edward Kerr, Downington, Pa.; D. M. 
Knox, New York, N. z. 

Howard S. Lamb, Youngstown, Ohio; Robert M. Lawson, 
Los Angeles, Calif.; Carl M. Loeb, Jr., New York, N. \ 
H. Loutrel, Newark, N. J.; A. Wilbur Mace, Watervliet, N. Y.; 
Frank Magnuson, Middletown, Conn.; Alastair B. Martin, 
Westbury, N. Y.; C. E. Martinson, Bethlehem, Pa.; Richard 
K. Mason, Havre de Grace, Md.; J. H. McGraw, Jr., New 
York, N. Y.; John P. McWilliams, Cleveland, Ohio; Bruno C. 
Metzner, Union, N. J.; Edmund B. Moore, Brooklyn, N. Y.; 
Thomas L. Moore, Chicago, IIl.; G. C. Munoz, Philadelphia, Pa. 

R. R. Oliver, Lockport, N. Y.; C. 
N. J.; Napoleon Patry, New Haven, Conn.; F. (¢ 
Bethlehem, Pa.; Norman W. Reed, Ann Arbor, Mich.; A. 5 
Rice, Washington, D. C.; Arthur Roberts, Jr., Lynchburg, Va 
Thomas Robins, New York, N. Y.; Paul D. 
mont, Ohio. 

J. D. Saussaman, Bethlehem, Pa.; Carl H. Schlachter, Mont 


Johnson, 


Keith, 


; Cyrus 


Orville Orne, East Orange, 


Rabold, 


Robinson, Ire 


clair, N. J.; Bernard R. Schneider, Lyndhurst, N. J.; Frank IF. 
Schoenstein, San Francisco, Calif.; Ciair A. Short, Jr., Hender 
son, Tex.; W. B. Snead, Lynchburg, Va.; H. A. Snyder, 


Bethlehem, Pa.; Harry Solomon, Philadelphia, Pa.; H. A 
Strohman, Bethlehem, Pa. 

Thomas G. Thompson, Seattle, Wash.; Robert H. Town 
send, Zanesville, Ohio; Lawrence W. Tuttle, San Francisco, 
Calif.; Alexander E. Ulmann, New York, N. \ Edward M. 
Wiik, Minneapolis, Minn.; Joseph C. Wilimovsky, Jr., 
Ill.; Robert W. Witte, Atlanta, Ga.; John T. Wurster, Cedar 


Rapids, lowa, and Herbert Ziegler, Columbus, Ohio 


Chicago, 


NECROLOGY 


C IL. CHARLES F. HAKE, JR., 


cinnati Post of the Army Ordnance Association, died suddenly 


vice-president of the Cin 


at his home on December 13, 1937. He had been closely asso 
ciated with the Cincinnati Ordnance District and the local post 
during the past twenty years. He was general manager of the 
Heekin Can Company and took a leading part in civic, military, 
and fraternal activities of his native city. 

Always an active participant in military affairs, Colonel Hake 
served with distinction in the Spanish American War. He had 
been active in the old Ist Regiment of the Ohio National 
Guard and in 1903 became commandant of that regiment. 

\ close friend and associate of the late Col. Charles L. Har 
Hake was active in organizing Cincinnati's 


rison, Colonel 


regional War Resources Committee of the War _ Industries 
Board. From 1917 to 1920 he served as chairman of the Forg 
ing and Stamping Section of that board and was also active in 
Red Cross, War Chest and Liberty Loan drives 

He was one of the charter members and organizers of the 
Cincinnati Post of which he has served as officer and director 
during the past twelve years. ARMY ORDNANCE joins with 
Colonel Hake’s many friends of the Ordnance fraternity in 
memory of an outstanding American citizen whose service was 


willingly and effectively given both in peace and in war. 


Notice also has been received of the death of the following 
members of the Association: Horace M. Bunker, New York, 
N. Y.: Walter Scott Goodwillie, Chicago, Ill; K. R 
bury, San Francisco, Calif.; O. W. Loomis, Cleveland, Ohio; 


Kings 


J. R. Monroe, Orange, N. J., Garnett Sowder, Lynchburg, Va., 


and Col. M. E. Singleton, St. Louis, Mo. 
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OrDNANCE GAGE LABORATORY AT NEw YorK UNIVERSITY 
By May. Cartos pEZAFRA, Ord. Res. 


Due production of ordnance matériel in time of national 
emergency becomes by far the nation’s greatest industry. Items 
are produced in tremendous quantities; often products from sev- 
eral manufacturers are assembled into smoothly working units 
at a central plant. To assure satisfactory assembly of these 
components, each part must be identical with all other parts of 
the same kind; not alike as the proverbial “two peas in a pod” 
but like each other to a degree far greater than ever attempted 
by nature. 

When the first steam engine was built, the stage of machine- 
tool development was such that a cylinder as much as a quarter 
of an inch out of round was an acceptable product for lack of 
anything better. But as demand is the mother of progress, there 
followed such refinements in tools and metal processing that 
today the holding of dimensions to the one-thousandth part of 
an inch is quite common practice in most any machine shop 
worthy of the name. Indeed many parts are held to the ten- 
thousandth part of an inch. 

Coincident with these steps in the refinement of machine tools 
and the progress toward perfection of machine-tool products, 
came improvements and refinements in the measuring instru- 
ments whereby control of dimensions during processing 
It stands to reason that an instrument to 


opera- 
tions was possible. 
check the dimensions of a component to the ten-thousandth part 
of an inch must itself be capable of measurement to the next 
decimal place, or to the hundred-thousandth of an inch, and to 
control the production of such a measurement device there must 
be available a still finer instrument—one that can measure a 
decimal beyond that or to the millionth of an inch. 

When one considers the vast quantities that are involved in 
the completion of a war-time production schedule and the abso- 
lute control that must be maintained at every stage of produc- 
tion, one will realize that the problem of maintaining the stand- 
Yet it 
is of such a specialized character that its solution is the great 


ards of measurement is in itself of the first magnitude. 


responsibility of the relatively few who are trained and expe- 


rienced in these matters. The continued application of such 
measurement devices to materials in process results in wear, so 
that continuous replacement of these measurment-control de- 
the 


The permissible leeway for wear in gages is neces- 


vices, known under general category of gages, becomes 
necessary. 
sarily so exceedingly small that replacement gages must be at 
hand before the others complete their accuracy life. Thus the 
demand for replacement gages goes on and on until the emer- 
gency is over and the demand for munitions has subsided. The 
average man on the street and, for that matter, many officers in 
the consuming services, do not realize that properly to make 
good gages and measurement instruments for precision work, 
many months may be required because of the necessity for 
“curing” or seasoning the metal of which they are made to 
avoid distortion that otherwise subsequently would occur. 

The New York Ordnance District is one of the most impor- 
tant of all procurement districts by virtue of the diversity and 
quantity of finished products its manufacturing industries are 
capable of producing in an emergency. The use of gages by 
Army inspectors of ordnance would reach a high figure for so 
specialized an item. This district until last 
spring, lacking in facilities for rendering gage-inspection and 


The nearest gage-checking lab- 


important was, 


checking service to the Army. 





oratories were at Frankford Arsenal in Philadelphia District 
to the south and at the Watervliet Arsenal near Troy, N. Y., to 
the north—both of which facilities would be taxed to the utmost 
in providing for the requirements of their respective districts, 
To remedy this condition the War Department, through the 
cooperation of New York University, last spring established a 
precision-measurement and gage-checking laboratory at the 
College of Engineering of that institution. This laboratory now 
makes possible facilities for checking inspection gages as well as 
for giving instruction in gage design and in the technique of 
This 
inactive winter training of the Ordnance Reserve officers at- 
the New York District. 
also is available for the instruction of the University’s senier 


instruction now is being given as part of the 


gaging. 


tached to Ordnance The laboratory 


students in mechanical and industrial engineering who take 
courses in production tools and equipment, involving the study 
of jigs, fixtures, and gages. 

The instruments afford opportunity for many classroom dem 
onstrations in setting up for checking the dimensions of jigs and 
fixtures or of components in process of manufacture—a large 
variety of which have been contributed by interested industries. 
A further advantage of this laboratory is its availability to the 
industries in the metropolitan area in peace time for checking 
their jigs, {ixtures, measurement instruments or gages and their 
facilities 


critical products when their own necessarily limited 


do not include the required instruments or accessories. 


Am ING the instruments now installed is a Pratt & Whitney 
precision measuring machine of 4-foot capacity capablé of direct 
measurement to the one hundred-thousandth of an inch and so 
sensitive as to indicate the expansion of a steel rod absorbing 
heat from one’s hand held over, but not touching the rod; a Pratt 
& Whitney supermicrometer of 8-inch capacity measuring to an 
accuracy of one ten-thousandth of an inch. Accessories for both 
screw-thread measurement 
both 


the above machines include attach 
the \cme 


Taft-Pierce 36-inch bench center, a Sheffield com 


ments for 3-wire for 60-degree and 


threads. A 
parator with graduations to 25-millionths of an inch, and a Hart 


system 


ness screw-thread comparator are installed as well as a Van 
light 
flatness of precision gage blocks and the diameters of steel balls 


Keuren helium wave measuring device for checking the 


or roller bearings and similar small parts, to the accuracy of a 


millionth of an inch. Two Bureau of Standards thread 


measuring instruments make possible the determining of all the 


measurements and characteristics—angular and otherwise—of 
screw threads of the larger sizes, while a Bausch & Lom) 
toolmaker’s microscope with screw-thread attachment makes 


possible similar measurements for small screw threads to an 
accuracy of one ten-thousandth of an inch. 

\ wide-angle binocular microscope is available for inspecting 
the surfaces of precision gage blocks while of the latter there 
are several Johanssen, Hoke (Pratt & Whitney), and Bureau of 
Standards sets capable of an almost unlimited combination of 
dimensions to the half of a ten-thousandth of an inch. For de 
termining the measurement of angles or tapers there are sine 
bars providing a degree of angular 
the 
inside and outside micrometers, verniers, depth gages, precision 


bar fixtures and sine 


measurement accurate to second, A large assortment of 
squares, box and cylindrical squares, surface plates, toolmakers’ 
flats, dial indicators and general gage laboratory miscellany is 
available to facilitate almost any set-up for precision measure- 
ment. 

All of the precision gage blocks and other precision measuring 
instruments and gages have been calibrated by the Bureau of 
Standards in Washington and the tabulated calibrations are on 
file in the laboratory. It is expected that from time to time 
additional equipment will be installed such that this laboratory 
will meet all the gage-checking requirements of the New York 


Ordnance District. 
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OrDNANCE GAGE LABORATORY AT NEw York UNIVERSITY 


The present winter inactive training for Ordnance Reserve 
officers provides for each of the commodity divisions, such as 
the Ammunition, Small Arms, lire Control, ete., to meet in 
session at the gage laboratory, one section at a time, with the 
Gage Division, to receive instruction over 2-hour periods and 
witness demonstrations in gages and gaging under the instruc- 
torship of the Chief of the Gage Division of the New York 
Ordnance District. 

The laboratory, while at present housed in temporary quar 
ters, eventually will be installed in an air-conditioned and 


temperature-controlled room especially designed for it. 


New Jones & LAUGHLIN ContTINUOUS MILL 


| HE first continuous mill in Pittsburgh for the manufacture 
of wide steel strip and sheets and steel plates, operated by the 
Jones & Laughlin Steel Corporation, is now in production in 
all departments. When operating at full capacity, this new mill 
provides employment for 1200 additional men, many of them 
highly skilled. Orders to keep the mill busy are anticipated 
next year from railroads and shipyards, and from the auto 
motive, food-supplying, refrigerating, air-conditioning,  steel- 
housing, domestic-appliance, and various other industries. 

With an annual capacity of three-quarters of a million tons, 
the mill covers twenty-three acres in the heart of the city. Pro 
duction was begun on the first completed unit of the new mill 
last spring, additional units being brought in during the summer 
and fall until all departments were in production. Extend 
ing for half a mile along the Monongahela River, the $25,000,000 
mill is the principal unit in the Jones & Laughlin expansion and 
improvement program and marks their entry into an important 
new line of carbon-steel products. 

Steel from this mill eventually will be found in automobile 
tops and bodies, in refrigerators, radio cabinets, kitchen ranges, 
washing machines, cooking utensils, and even children’s toys. 
Some of the steel will find its way into steamships, railroad 
cars, steel barges, motor trucks and airplanes. It will be found 
also in office furniture, bedroom suites, tables and chairs and 
decorative trim in buildings. It will appear as roofing material 
for factories, dwellings, and farm buildings, as farm imple 
ments, as garden tools and countless other articles in daily use 
all over the United States and abroad. 

The entire plant is of the latest design and incorporates every 
approved feature for production of highest quality carbon steel 
in hot and cold-rolled strip in coils and cut lengths, hot and 
cold-rolled sheets, light plates, painted and galvanized roofing 
and siding and sheets for porcelain enameling. The rolling 
machinery and accessories were designed and manufactured by 
the Mesta Machine Company of Pittsburgh and installed under 











supervision of their experts. The equipment consists of elec 
trically operated divisions as follows: A hot-rolling division 
consisting of three continuous heating furnaces, one 96-inch 
mill consisting of ten 4-high roll stands, two scale breakers and 
a flying shear with necessary tables, water sprays, delivering to 
two coilers, and various shears for cutting sheets and plates, 
with about 3000 feet of cooling and feed tables; a black-sheet 
and blue-annealed department with heat-treating, pickling, 
temper-rolling and other finishing equipment; a_ cold-rolled 
division consisting of two continuous pickling lines, each about 
500 feet long, two tandem cold mills, 4-high, one 54-inch four 
stand, one 93-inch three stand, annealing and heat-treating fur 
naces, cold-temper mills, leveling and cut-up trains, and all tin 
ishing equipment and galvanizers. 

The electrical energy for operation of the entire mill is con 
trolled through the equipment in the motor room which also 
houses the twelve motors, developing a total of 39,000 horse 


power, which drive the various units in the hot mill. 


NICKEL IN 1937 


| HE following summary of the past year’s marketing develop 
ments affecting nickel is based on field investigations made by 
the International Nickel Company of Canada, Limited, and its 
subsidiaries. World consumption of nickel in all forms during 
the first ten months of 1937 attained a total of approximately 
201,000,000 pounds, an increase of about 24 per cent over the 
corresponding figure for 1936. It compares with 112,000,000 
pounds in the first 10 months of 1929. 

Factors which contributed to this increase were the better 
pace of world business, the larger output of products contain 
ing nickel as an established component, introduction of nickel 
into new products, and the spread of nickel consumption to new 
industrial countries. Another factor in nickel consumption has 
been the rapid development of mass production by manufacturing 
processes involving highly corrosive conditions where nickel, 
high nickel alloys, monel, stainless steel and the various alloy 
clad steels provide industry with materials combining requisite 
strength with the essential resistance to corrosion 

\ general picture of the world consumption of nickel may be 
obtained from a comparison of the following applications of 
the element: steels, 55 per cent; monel, malleable nickel, nickel 
clad, iconel, 12 per cent; electrodeposition, 10 per cent; nickel 
cast iron, 5 per cent; heat-resistant and electrical-resistance 
alloys, 3 per cent; nickel brass, bronze and aluminum alloy 
castings, 2 per cent; nickel-iron alloys, 1 per cent; non 
metallic materials for the chemical industry, 1 per cent; mis 
cellaneous and unclassified, 1 per cent. 

\n increased use of nickel cast irons has followed one of 
the greatest years in the history of the machine-tool industry 
During 1937 large numbers of heavy-duty machine tools were 
produced in which high-strength nickel-alloyed cast irons were 
used to meet the demand for more rigid and wear-resisting 
castings. Activity of suppliers of other alloying materials, such 
as molybdenum, vanadium, and chromium, which are often 
used in combination with nickel, also contributed to a broadening 
use of alloys in the industry. 

\ little-realized potential war reserve of this essential ele 
ment is contained in the coinage of many countries throughout 
the world. The total number of pure nickel coins which have 
been put into circulation since 1881 is now approaching four 
and one-half billion pieces, representing 93 designs for 8&3 
denominations issued by 31 governments 

Nickel also found increased use as a component of electric 
storage batteries during the past year. Due to their ability to 
withstand long periods of idleness without impairment. of 
efficiency, nickel-cadmium hatteries generally are specified by 
the French Government for service in shelters and dugouts con 


structed for protection against air raids. 
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AN AMERICAN HenriracE, Part | 


By Lieut. Cot. CALVIN GoppaArp, Ord. Fes. 


| HE lever-action, tubular-magazine repeating rifle is distinctly 
an American development. Inseparably identified with border 
forays, Indian engagements, and buffalo battues, it has shared, 
with the single-action army Colt revolver, more historic adven- 
tures than any other weapon of American manufacture. 

And because the overwhelming majority of such arms have 
been produced by the Winchester firm, and because they con 


























Fic. 1. Hunt’s Macazine Reve, 1849 


stituted almost the entire output of that organization up to the 
turn of the century, a “Winchester,” to the sportsman whose 
memory reaches back to the “gay ‘nineties’ or beyond, means such 
a weapon and nothing else. Fancy bolt-action contrivances and 
semiautomatic mechanisms may come and go, but he doggedly 
hangs on to his lever-action “thutty-thutty.” Three decades past, 
his father cherished equally the .44-40; and three decades Ix 
fore that, Ais father in turn prized the .44-28-200 rim-tire. 

But however designated, the fundamental characteristics of 
this arm included (and still include) a tubular magazine, hung 
below and parallel with the barrel, feeding cartridges, under 
the pressure of a coiled spring, into a lever-actuated carrier 
which hoisted them upward into a position whence the face of 
the advancing bolt forced them into the chamber. 

Long and bitter have been the polemics between advocates of 
the lever-action and proponents of other types of repeating 
mechanisms. These need not be discussed here. But since the 
lever-action design has played so long and so important a part 
in the life of the nation and is so characteristically American in 
origin, development, and use (for it never has become really 
popular save on the two American continents), it would seem to 
warrant more than passing attention from ordnance historians. 

The tubular-magazine, lever-action repeater dates from the 


vear of grace 1849, on the 2lst day of the eighth month of 


Yi 





Fic. 2. BécHev’s REPEATER, 1849, WITH Paper-Casep 


CARTRIDGE 


which, one Walter Hunt of New York City was granted a 
patent on the weapon illustrated in Fig. 1 (from U. S. Patent 
No. 6663). Described by the inventor as a “Volitional Re- 
peater,” and fearful and wonderful in appearance to the arms 


engineer of today, it was the progenitor of a long and famous 
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line—still far from extinction. And although the tube-magazine 
idea was not new, already having been embodied in a patent 
eranted on February 20th of the same year to Christian W. 
Bichel, also of New York (Fig. 2: from U. S. Patent No. 
6136). its combination with a lever-actuated repeating action, 
was. For Biichel’s device was operated by manual retraction of 
| the magazine tube itself. This caused a cartridge to be trans 


























Fic. 3. Hunt’s Woopen-Casep CARTRIDGE, 1848 


ferred to the carrier, after which the tube was (again man- 
ually) returned to its forward position during which movement 
the carrier lifted the load into the chamber. 

But Hunt relied upon a lever-actuated mechanism to transfer 
the charge from magazine to carrier, and carrier to chamber. 
Thus one of the claims which he embodied in the description 
of his invention reads: “The construction of a hollow sliding or 
piston breech pin, which is operated by a lever [italics mine] in 


loading and securing the charge in the breech of the gun...” 


As \ MATTER of fact, wo levers were employed, the first, 
referred to by Hunt as a “transfer trigger,” lifting the carrier 
with its emplaced cartridge into position be fore the face of the 
bolt, and the second, or “charging trigger,” forcing the bolt for 
ward and pushing the cartridge into the chamber. During this 
latter operation a percussion pellet was carried from a suitably 
located primer magazine and deposited in a recess where it would 
receive the impact of the firing pin, termed by the inventor, the 


ring punch.” The ammunition consisted of self-propellu 


/ 


yjectiles—also of Hunt’s invention. Patents covering two car 
tridges of his design had been granted him on August 10, 1849, 
eleven days prior to the issuance of that relating to his weapon. 
In one of these (lig. 3: from U. S. Patent No. 5699), the 
powder charge was contained in a wooden case which remained 
behind in the chamber, to be driven out ahead of the hall of the 
next succeeding load. In the second (lig. 4: from U.S. Patent 
No. 5701 h, a large cavity in the hase of the compound bullet 


housed the propellant, no case as such 





heineg employe d. This tvpe whic h was 
actually put into production—was des 
ignated a “rocket cartridge.” These 


constitute the very first U. S. cartridge 





patents of record according to the 
“Digest of Cartridges for Small Arms” 
hy Bartlett and Gallatin, published at 
Washington, District of Columbia, in 
1878. 


\n actual surviving example of one 





of Hunt’s “rocket cartridges” will be 
shown in Fig. 5. It is zine-like in color, 
approximately caliber .54, slightly more 
than one inch in length and about two 


thirds of an ounce in weight. The base 





walls, which are quite thin (1 roughly 


estimate their thickness at .012—.015 











inch) surround a cork disc perhaps 


Fic. 4. Hunt's 


“Rocker” Car- 


three thirty-seconds of an inch thick. 
In the center of this disc is a flash hole 
me-sixteenth of an inch in diameter. TRIDGE, 1845 

\t its forward end (i.c., at the bottom 

of the powder charge) this is covered by a layer ef buft-colored 
material—probably a disc of water-proof paper. On the surface 
of the outside wall below the ogive we find the stamping, 
“Patent 1848." (To be continued in the Vay-June issue.) 
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Welded and Seamless Wrought Tu- 
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SEASONED 
VETERANS 


Good, tough old campaigners, as de- 
pendable as any seasoned veteran— 
Timken and Wisconsin Axles. 
There’s a known quantity in the 
known quality that is built into them; 
a rugged efficiency that means doing 
their job  punctually, with least 
trouble; the kind of units that a chief 
of motorized equipment can look 
upon and call upon with confident 


approval. 
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Tue ApaMs REVOLVER 
THE Epitor: 

May I add a little footnote to the interesting article by S. 
Basil Haw on “The Adams Revolver,” in the January-February 
number of ARMY ORDNANCE? 

Mr. Haw is surprised that he is unable to tind references to 
the use of the Adams revolver in the American Civil War. On 
January 21, 1861, the Virginia State Ordnance Department re- 
ceived 999 “new Adams revolvers” to equip its State troops. 
The record may be found in the Library at Richmond. 

Col. J. M. Payne, collector of the port of Wilmington, N. C,, 
noted in his record book that the blockade runner Hove landed 
900 Kerr revolvers “with extra parts and 900 Kerr revolver 
Hasks” on October 31, 1864. | have seen many Kerr revolvers, 
but never a Kerr flask. 

In the Richmond Dispatch of March 10, 1863, H. E. Nichols, 
of Columbia, S. C., advertised “Tranter’s tine revolving pistols, 
80 and 120 bore, price $220 each.” Rather stitf price, even in 
Confederate money ! 

! have seen in various collections Adams and Tranter re 
volvers bearing the names of T. W. Radcliffe, Columbia, S. ( 
Hyde & Goodrich, New Orleans; Kernaghan, New Orleans, and 
Goodrich, New Orleans. These firms imported many English 
weapons just before and during the early part of the war 

RICHARD TD. STEU ARI 
Baltimore, Md. 


THE Epitror: 

In an excellent article “The Adams Revolver” (ARMY Orp- 
NANCE Vol. XVIII, No. 106) Mr. Haw raises the question 
Were any American-made Adams revolvers ever produced in 
caliber 44? This question is answered in the catalog of the 
United States Cartridge Company's collection of firearms where 
such an arm is described as follows: “Adams Revolver, cal. .44, 
percussion, tive shots, paper cartridge. Made for Adams ke 
volving Arms Company, New York, by Massachusetts Arms 
Company, Chicopee Falls, Mass. From = battletield of Baton 
Rouge, La., Aug. 5, 1862.” 

When the Royal Canadian Mounted Police (originally the 
Royal North-West Mounted) were established, they were armed 
with Adams revolvers. In 1883 some Entield revolvers were 
issued which began gradually to displace the Adams. The In 
field was not entirely satisfactory and eventually was discarded 
in favor of the Colt. In an annual report (1881), Lieutenant 
Colonel Irvine (then commissioner of the Mounted) said in 
part: “The revolver with which the force is armed is of the 
‘Adams’ pattern. This revolver is not such as I should recom 
mend were a new purchase to be made; they can, however, be 
made to answer all practical purposes.” 

“Stonehenge” (J. H. Walsh) wrote in 1884 that “the Adams 
revolver, though first produced as a muzzle-loader, has been for 
many years a breech-loading pistol. It is a powerful weapon ot 
the solid-frame, nonextracting class, and gives fairly good 
shooting with the trigger action; but it has not kept pace with 
the march of improvements in details of design.” From_ these 
remarks we may assume that by 1884 the Adams was not as 
modern as the Colt, Smith & Wesson, Tranter and Webley arms 
of the same period. 

Hans Busk, in “The Rifle and How to Use It” (1860 edition), 
was loud in his praise of the Colt and speaks highly of the Daw 
He devoted no space to the Adams & Deane revolvers because 
he considered them “inferior in every respect to Colt’s.” 


During the Afghan and Egyptian campaigns, many English ofh 
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cers abandoned their Adams and Tranter revolvers in favor of 
double-barreled saddle pistols of .577 caliber and 20 bore, or 


I 
else the caliber .476, 4-barrel Lancaster pistol, since the light 
450 revolver cartridge had insufficient stopping power. In 1868, 
\dams revolvers were converted from muzzle- to breech 
loading for the British Navy. 

ALLEN P, WEscoT1 


Chicago, III. 


LESSONS OF THE SPANISH WAR 
THE EpiTor: 

There are a number of interesting assertions in Liddell Hart's 
“Lessons of the Spanish War” in the January-February number 
of your magazine, but there are also several surprising state 
ments that one finds it hard to reconcile, either with Capt. Lid 
dell Hart’s eminence as a military writer, or with your high 
reputation as a front-rank military magazine. | have talked 
these statements over with a number of army officers and | 
cannot quite square his assertions with generally accepted facts 

The first of these statements which seem to me questionable 
concerns Captain Hart's discussion of the lessons learned from 
the use of air power in Spain. “Higher speed in the air,” he says, 
“has offset the improvement of bomb sights and diminished the 
accuracy of bombing, owing to the fact that the bomb has to 
be released before the aircraft ts over its target.” This state 
ment, even if it were unsupported by the phrase in italic, would 
seem to me to be highly questionable. High speed in the arr, it 
would seem to me, has little or nothing to do with bombing ac 
curacy, except that it permits a somewhat shorter time for the 
calculation of drift. In fact, statistics show, | think, that bomb 
ing accuracy has increased, despite material increases in speed, 
largely because of material improvements in bomb sights. 

But the italicized part of the sentence is the part that com 
pleteiy “stumps” me; how could any aircraft expect to be over 
its target and still score a hit, unless its speed over the ground 
were zero? Perhaps autogyros and anchored balloons would 
thus launch bombs, but unless an unprecedented hurricane were 
blowing, I fail to see how any modern aircraft could be over its 
target when it dropped bombs. 

The other questionable statements are contained in Captain 
Hart's last two paragraphs where he seems to imply that one 
need only to remain on the defensive to win a war, and where 
he states General Iranco’s tactics have “brought a profit only 
where he has been able to concentrate a great superiority of 
bombers, guns, and tanks against an isolated section of the 
opposition which has lacked the means to combat them as well 
as the depth of ground to avoid them.” 

The first of these conclusions, upon which Captain Hart ex 
pands in the last paragraph of his article, requires no refutation ; 
no war yet has been won without attacks—soldiers cannot win 
wars by making faces at each other. | presume | understand 
what Captain Hart means, that the old Foch doctrine of the 
constant attack is outmoded and that there should be substi 
tuted for it the tactical defensive and the strategical offensive. 
This is open to debate, but particularly, does it seem to me, the 
article is misleading when it announces as one of the lessons 
from Spain, “a profit only where he has been able to concen 
trate a great superiority of bombers ... .” ete. 

This is certainly no “lesson,” but simply a restatement of a 
primary and fundamental principle of war: it is simply Forrest's 
“to git thar fustest with the mostest men” (most fire power, to 
translate it into modern terms); it is simply the principle of 
concentration, the principle of generalship. Of course Franco 
has won no victories, has achieved no “profit,” where this prin 
ciple was ignored; neither he nor any other general can ignore 
the basic fundamentals of war—and win! 


HANson W, BALDWIN, 


Military and Naval ( orrespond nt 
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LETRAC Crawler Tractors 

waste no power on turns. 
Just as on a straight-away the 
Cletrac engine drives both tracks 
on turns. Each track is getting 
its share of engine power, but, 
by means of Cletrac’s exclusive 
Controlled Differential Steering. 
the outside track is driven 














through a stepped-up gear ratio 
which increases its speed and 
turns the tractor. This steer- 
ing method eliminates the de- 
structive effects of inertia and 
assures full power at all times. 
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RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 
Waist Belts 
Machine Gun Ammunition Belts 
Pistol Belts 
Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONN. 
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| HE present objective of the War Department in airplan 
procurement is the quota of 2320 tixed by the Baker Board. The 
present program calls for the procurement during the current 
year of 583 airplanes and 474 in 1939. For that year, $33,150,646 
will be requested of Congress for the purchase of airplanes for 
the Regular Army. In the current year $33,756,561 has been 
provided for the purpose of purchasing aircraft for the air 
units of the Regular Army. 

Additions to the ordnance equipment of the National Guard 
were announced in the annual report of the Chief of the Na 
tional Guard Bureau. High-speed adapters for two howitzer 
carriages in each of 15 field-artillery batteries activated undet 
the second 5000 increment are under procurement. Modilied 
carriages, complete with howitzers and recoil mechanisms will 
issue to troops before the end of the calendar year. Fifty-two 
sets of high-speed adapters for 155-mm. G.P.F. gun batteries 
were procured, issued, and installed—completing the project for 
all carriages in the hands of troops. Five 3-inch antiaircraft guns, 
M-2, on mobile mount, M-2, together with antiaircraft dire 
tors, M-3, were placed in the hands of troops. Six more guns 
and two directors will issue before the end of this year. Eighty 
caliber .30 light machine guns complete with tripods and pack 
equipment were procured and issued to cavalry rifle troops 
Fifteen light tanks, M2A2, and thirty-eight scout cars, T-13, are 
under procurement and will reach using service in the current 
calendar year. Twelve sets of heavy machine-tool equipment 
and twelve sets of light portable tools were procured and issued 


to the twelve Ordnance maintenance companies. Two hundred 


and forty-six caliber .22 machine guns were provided so that 
each machine-gun company and troop now has two of thesé 


weapons. 


Ti 1E Quartermaster General, in a résumé of the Army's motor 
ization, states: “The present cost to replace motor vehicles now 
on hand for which the Quartermaster Corps is responsible for 
procurement and maintenance is approximately $17,000,000. As 
suming a maximum average life of seven years per vehicle, an 
annual replacement program would be required of approximatel) 
$2,500,000. It is estimated that with only $1,000,000 available 
annually for replacement purposes the total number of vehicles 
on hand at the end of each fiscal year will be reduced by ap 
proximately 1000 to 1250 and that no additional new motoriza 
tion can be undertaken. . . . In so far as practicable, motor 
vehicles of manufacturers’ standard commercial production art 
procured. Where necessary, modifications are made to accom 
modate military equipment and to meet special military requir 
ments. In order to maintain motor vehicles in the theater 

operations during a major operation, it will be necessary to 
provide some means of standardization in order to prevent the 
accumulation of so many different makes and models as to make 
it impossible to obtain and furnish replacement parts. For the 
above reasons, motor vehicles now being procured are not 


recommended as standard. .. .” 


AIRCRAFT production figures compiled by the Bureau of Air 
Commerce show an increase of twenty-five per cent in the num 
ber of aircraft manufactured in the United States in the 9-month 
period from January to September, 1937. Of the total of 2757 
aircraft produced, 1821 were for domestic civil use, 484 wet 
delivered to military establishments, and 452 were exported 
The figure for domestic aircraft represents an increase of 41 

per cent over the same period in 1936, while exportation; im 


creased 34 per cent. 
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Covering the 2570 miles between San Diego, Calif., and Pearl 


Harbor, Hawaii, in twenty hours and 12 minutes, last January 
eighteen patrol bombers of the U. S. Navy were transferred to 
the island to replace the old patrol planes. Under the command 
of Lieut. Comdr. Spencer H. Warner, the ships carried 127 of- 
ficers and men on the record-breaking flight. Late next July 
and again in November twelve patrol bombers will be trans- 
ferred to Hawaii, thus bringing to forty-two the number of 
patrol and bombing planes to be delivered to the Hawaiian De- 
partment during 1938. The recent transfer brought to seventy- 
five the unofficial estimates of the number of naval airplanes in 
Hawaii. Including Army airplanes, this gave the islands an 
unofficial total of 215 military aircraft. 


| HE maximum strength in the officer personnel of the Army 
) 


next year will be 12,485. The increase consists of 62 engineer 
second lieutenants and 50 second lieutenants who will be assigned 
to the combatant arms. The engineer increment completes the 
increase of 185 officers authorized by the last Congress. The 
War Department objective is a strength of 14,649 regular 
officers. 

Budget estimates for the National Guard support a strength 
of 200,000 officers and men for the full year as well as an in- 
crease of 5000 in the latter part of the next fiscal year. An 
ageregate strength of 210,000 is the ultimate objective in the 
National Guard. Estimates also provide for 14 days’ training 
‘or 25,530 Reserve officers—the same as is provided in 1938. 

Increased demands for helium, following the lifting of restric- 
ions on its sale to other countries for nonmilitary purposes, will 
probably require the full-capacity operation of the Department 
of Interior’s helium plant at Amarillo, Tex. This plant, pro- 
ducing practically the entire world supply of helium, was built 
at a cost of $800,000, and is operated by the Bureau of Mines. It 
has an annual production capacity of 24,000,000 cubic teet 

Phe second course in the recently formed School of Aviation 
Ordnance of the 10th Ordnance Service Company at Langley 
Field, Va., was opened by Lieut. Coi. Russell L. Maxwell, Ord 
nance officer with the GHQ Air Force at Langley, and com 
mandant of the school, on January 4th. He introduced Brig 
Gen. D. C. Emmons, commanding the 3rd Wing, GHQ Air 
force and Col. E. Montgomery, Chemical Wartare Service of 
heer with the GHQ \ir Force, who addressed the class Kach 
speaker stressed the importance of trained personnel to provide 
Ordnance service to the Air Force. The faculty of the school 


consists of Capt. E. P. Mechling, air base Ordnance officer and 


’ 


director of the school: Tech. Set. k. | Pokoly, chief instructor ; 


— 4 


and Staff Sgt. R. E. Rogan and Set. Fred Riley, instructors 


Ir EXPERIMENTS now being conducted with a 3-wheel 
landing gear for airplanes indicate its permanent adoption, im 
portant changes probably will be necessary in airplane design, 
Hight operations, airdrome construction and aircraft under 
carriage design. It is reported that aircraft equipped with this 
new type gear are capable of being landed with less regard to 
wind direction, thus making runways unnecessary. The tricycle 
gear also indicates a probable return to high-wing monoplane 
construction. 


It has been announced that sufficient funds are available to 


place twenty additional Air Corps Reserve o‘ficers who are not 
\ir Corps Training Center graduates on extended active duty 
with the Air Corps. These officers were to report at Randolph 
Field to receive a special course of advanced flying training for 
approximately three months. Upon satisfactory completion of 
the course the officers will be assigned to duty with the Air 
Corps. . 

lo meet the program for replenishing war reserves of ord- 
nance, estimates totaling $16,880,000 have been submitted to the 
Congress. Of this sum $14,172,062 will be expended by the Ord 
nance Department for antiaircraft matériel, ammunition and 
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STEEL CASTINGS 


of 


Every Description 


With a potential yearly capacity of 200,000 tons, 
the position of the AMERICAN STEEI 
FOUNDRIES in the steel casting industry is 
well known. 

Lightness, strength, purity, homogeneity, and 
ability to resist shock and torsional strain, char 
acterize steel castings and explain why they hav: 
been adopted so extensively in every manufactur 


ing operation. 
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@ Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
ave peemeens uniformly—so that they will PERFORM 
uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 


The TWIST DRILL 
COMPANY 
1242 EAST 49° STREET 
CLEVELAND 
TRADE MARK REG U & PAT OFF ANO FOREIGN COUNTRES 
30 READE ST. ‘NEw York 9 NORTH JEFFERSON ST. CHICAGO 654 HOWARD ST SAN FRANCISCO 
C 6515 SECOND BLVD. DETROIT LONDON - E. P BARBUS. LTD.- 35-56 37 UPPER THAMES ST.EC4 





CLEVELAND DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 








Johns-Manville 
ASBESTOS PRODUCTS 


Johns-Manville has long been recognized 
as an authority on asbestos and asbestos 
products. The remarkable permanence, 
chemical stability and fire-proofing qual- 
ities of this nonmetallic mineral are re- 
sponsible for its unusual adaptability and 
its outstanding performance record in 
many different types of service. 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of 
industrial products by combining this im- 
perishable mineral with other materials 
especially suited to each particular purpose. 
Some of the best known Johns-Manville 
Products are listed below: 

Recoil and other Packings—Brake Linings and 
Clutch Facings—Boiler and Pipe Insulations 
—Rock Wool Building Insulation—Corrugated 
Transite Roofing and Siding—Transite Asbes- 


tos-Cement Pipe and Electrical Conduit 
Asbestos Roofings and Shingles 


Engineering data and specifications on any Johns- 
Manville product may be had on request. 


Johns-Manville 


22 East 40th Street New York, N. Y. 
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West Point Topay. By Kendall Banning. New York: 
Funk & Wagnalls Company. $2.50. 


De \R Ken: Two considerations prompted me to refuse Major 
Codd’s tempting invitation “to review a new book by your 
friend Banning.” One was precisely the fact of that friendship 
that might lead me to minimize any shortcomings discovered in 
the book and exaggerate its good points. But after finally de 
ciding to tackle the job, | found there was no danger on that 
score. Reading the book was unalloyed delight, and | wouldn't 
change a word in it. 

The other reason for my reluctance was the feeling that a 
graduate of the Academy would be better titted to undertake 
the review. At last I decided to count that argument out, on 
the ground that it actually would be advantageous to examine 
the book with the complete detachment of an alumnus of an 
other institution. | reached that conclusion because of some 
1 


which you answer so competently by implication. Your book 


recent criticism of West Point with which | had not agreed, an 


makes it abundantly clear that those four vears at West Point 
leave an enduring impression that accounts for the successful 
careers of so many of its graduates. 

Let's look at the record and be specil c. | have the greatest 
confidence in your estimate of the educational system because 
of your own sound learning. You find the system of teaching 
at West Point not only unique but characterized by innovations 
that might be imitated to advantage by other educational insti 
tutions. You pay your respects to the criticism of regimentation 
and point out the fallacies in such an attitude toward West 
Point. 

In considering the West Point honor system you conclude 
“The result of this rigid and Spartan-like standard of per 
sonal conduct has been to make the Corps of Cadets, in all 
probability, the most truthful body of men living together in one 
community anywhere in the world.” In short, your comments 
on the curriculum and the system of discipline are a profoundly 
efficacious antidote to the virulent scolding of recent critics 

In conclusion, I want you to know why I think your book 
will meet enthusiastic approval. | like your approach immensely. 
You might have called the first chapter “Boy Meets West Point,’ 
and the introduction is great fun for the reader. The subse- 
quent chapters might come under the heading “West Point 
Molds Boy”—and how! Thus “West Point Today” answers all 
the questions about the Military Academy. The daily life of the 
cadet is described with a wealth of anecdote, humorous details, 
and discerning observations. How West Point educates its men, 


nN 


how it plays its games, and how it finds lighter recreation in 

social life are told with a keen relish for the traditions that 

have made this a unique institution. The fine organization of th 

hook, the splendid photographs, and the adequate index make it 

a first-rate guide to the Military Academy. Congratulations! 
As ever, D.A. 


» 


HaNpLoaper’s Manvuat. By Maj. Earl Naramore, Ord. Res. 
Marines, N. C.: Small Arms Technical Publishing Com 
pany. $3.50. 

Here is a forthright little volume which is a perfect treasure 

trove of information, not only for the sportsman who reloads, or 

plans to reload, his own ammunition, but likewise for the non- 
reloader who wishes to learn something about the “innards” of 
metallic cartridges, the composition and functions of their sev- 
eral components, and what happens, and why, within the cham- 
her and bore of a modern firearm when the trigger is squeezed. 
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The reader but slightly conversant with the myriad problems 
to be met and conquered in making up ammunition sufficiently 
uniform in performance to meet modern demands for gilt-edged 
accuracy, will be staggered by those recounted in this volum« 
Indeed, he well may be forgiven if he ascribes to black magic, 
rather than to the sound application of physics and chemistry 
(plus a large admixture of common sense) the fact that they 
are overcome at all. 


With but one of Naramore’s statements of fact does the 


reviewer take issue. On page 81 we learn that densit f load 
ing is “.... the relation of the volume of the powder charge 
to the volume of the chamber it is fired in... .” While this 
proves a workable definition of the term as it is employed in this 


t 
particular volume, the re seems to he no reason why the correct 
and time-honored one could not have served as well, or better 


parts. The first, of 166 pages, 


The book is divided into two 
~ ++} ‘- rit le . se lle 
deals with components—cases, primers, powders, and_ bullets 


The second, of some 200 


pages, discusses the measures and 
machines employed in assembling these into the finished prod- 
uct—the “live” cartridge. Illustrations in the form of photo 
graphs and sketches (the latter by that master craftsman, Julian 
Hatcher) are numerous and instructive, ably complementing the 
subject matter 

It is unfortunate that so instructive a work should be marred 
by what is evidently a complete lack of editing. However, despit 
the numerous lapses in spelling, punctuation, and grammar, th« 
book is a storehouse of valuable information and well wortl 


reading. ( G 

Ir War Comes. By Maj. R. Ernest Dupuy and Maj. George 
Fielding Eliot. New York: The Macmillan Company. 
$3.00. 


I IS news indeed when prominent place and sympathetic hear 





ing are given the reviews of a military book that calls a 
a spade in matters of national defense. And the reviews of “It 
War Comes” have received such treatment. For Majors 
Dupuy and Eliot have been of service to the country in writing 
a work that is useful to civilian and soldier alike. They debunk 
the frenzied hypotheses concerning the revolutionary effects 
of new weapons and they deflate the Sunday-supplement prophets 
of the future of war. 

This is accomplished by a preliminary examination of the 
proving-ground test of warfare as at present conducted in Spair 
This civil war they regard as “the initial moves of another 
world war.” They insist the basic rules have not been altered 
by the introduction of new weapons. Why? Because it is “the 
human element, the man, who is the foundation of all armies, that 
those ignore who speak of weapons, of material things as ha 
created a new ‘science of war.’ ” 


Nevertheless, air power, the authors believe, “means smaller. 


laster-moving armies, requires caretul coordination of er 
and air plans of operations, offers new opportunities to really 


capable generalship, spreads out war not only on the battletield 
- ° ieee 1 " a 
but into areas hitherto outside the range of militarv operations. 


forces wide dispersion not only of armies but of essential 
dustries, minimizes if not annihilates the protection of dist ‘ 
Infantry is still paramount in war, and everything else, incl 
ing even tanks, is accessory to its operation. A brief staten 


of the problem of raw materials in modern war and a chart 
showing the degree of self-sufficiency of the major powers 
this respect form a useful appendix to the work 

In the second part ot the lx ok, the authors examine the world 
today from the military viewpoint hey disclaim the rok 
prophets, but their estimates of the situation are objective 
sound. There can be little quarrel with the conclusion they rea 
with respect to our own country that “if war comes America is 
prepared to defend herself. She is not prepared, nor do we thinl 
there is any necessity for her to be prepared, for 


aLver©ressiol 


recom t 


against others, save as oftensive action may le necessary 


self-defense against an assailant 
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For 1938 UNIVERSAL COOLER Offers 
3 Outstanding New Refrigerator Lines 





The AD Series The BD Series The CL Series 


Combining High Quality With Low First Cost 
and Low Operating Costs 


The direct result of more than 16 years’ experience 
in building electric refrigerators and nothing else. . . 
the sparkling beauty and wonderful convenience of 
these new 1938 models will win your admiration at 
a glance. Moreover, if you’ve thought of the finest 
electric refrigerators in terms of high price . . . don’t 
be misled any longer. These exceptional values have 
been tested and approved by many independent, un- 
biased authorities. Regardless of the model you 
select you’re sure of getting more for your money 
with a Universal Cooler. 


UNIVERSA 


Detroit 





OOLER 


Michigan 











Desk-size 

Portable 

“Velvet Touch” 
operation 





MONROE 


[his model was designed 


COMMISSARY 


especially for preparing the 
monthly Statements of Ac- 
count in the Commissary 
Departments at Army Posts. 
Besides statement posting it MACH INE 
is used on all routine add- 
ing-listing and many other 
kinds of accounting work. 


MONROE 


CALCULATING 


Offices in all 


princi pal cities 


MACHINE COMPANY, INC 





However, the authors do not conceal our actual and potential 
weaknesses in policy and in equipment but offer constructive 
suggestions for improvement. It is well to face the facts in this 
vital part of our national life. This book is an effective state 
ment of these facts in simple and readable language. D. A. 


Sotprers OF Darkness. By Thomas R. Gowenlock with Guy 
Murchie, Jr. Garden City, N. Y.: Doubleday, Doran & 
Company, Inc. $2.75. 

Tuts book is primarily an attempt to cover a phase of intelli 
gence work that hitherto has been much overlooked or over 
shadowed by more glamorous modern spy stories. It indicates 
that the ancient profession of scouting still forms a most impor 
tant part of the intelligence of an army. But while the scout of 
our early wars or of the plains was able to roam almost at will 
over wide areas and for long periods, the modern scout of 
trench warfare had to work in a small, heavily populated area 
always under the range of the enemy's fire and had to perform 
his work and make his return during the dark hours of the 
night. 

The author relates the incidents of scout work from actual 
experience with the Ist Division in which he had opportunity 
to cover some of the most dramatic sites of the American par 
ticipation. The book thus forms an intensely interesting account, 
but as a military study of modern scouting it necessarily suffers 
from lack of continuity. 

\s it takes a mid-position between the popular and the mili 
tary approach, it is difficult to evaluate the book so as to do 
justice to the author who knows his subject and has an easy 
style of writing. It would seem that he easily could have turned 
the volume into a military classic if he had kept to his subject 
and elaborated it with the experiences of other groups and other 
divisions, showing more of the part of these “soldiers of dark- 
ness” in formulating war plans. G. S. B. 
Miuirary History of THE Wortp War. By Col. Girard 

Lindsley McEntee. New York: Charles Scribner’s Sons. 

7-50. 

Wor.tp War histories have become so numerous that they 

form almost a separate branch of literature. Colonel McEntee’s 

work, however, is not like any that has gone before. His prodi- 
gal use of maps has enabled him to economize on the text which 
recounts events without debate. He is neither apologist nor 
critic. He has attempted not to justify but to simplify World 

War military history, and in this he has been eminently suc 

cessful. 

Beginning with the various national war plans that determined 
the initial moves of 1914, the well-drawn maps of this graphic 
history make clear in a few pages what would require many 
pages of text to explain. Each year’s operations are assigned a 
special part which starts off with a statement of the military and 
naval plans under consideration. Then all the operations are 
succinctly described in each theater of war, on land and sea, un 
colored by any personal theories concerning other possible 
strategic moves. 

The volume contains 456 maps and charts of various kinds 
representing an incredible amount of labor on the part of the 
author who is responsible for all of them. To readers interested 
in the questions of supply and logistics, the book will prove 
a distinct novelty. The importance of matériel in fighting a 
war has not been overlooked. For example, charts are included 
to show the quantity of small arms and artillery available each 
month for our Army, to show the motor trucks and animals and 
to indicate the means of hospitalization in the A.E.F., etc. 

It should be the one required history in everybody’s library 
on the World War. Additional volumes may be needed for cer- 
tain special phases of the operations, but it is to this book that 
one most certainly will refer in order to check any campaign of 
the 4-year period. D. A. 
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Latin America: Its PLace 1n Wortp Lire. By Samuel Guy 
Inman. Chicago: Willett, Clark & Company. $3.75. 


Tr 11S volume is devoted mainly to South America and Mexico. 
Incidental treatment in it of Latin America as a whole, however, 
justifies the title. The author’s long residence in Latin American 
countries and social contacts with their peoples qualify him to 
discuss his subject. Although conscious that many will not 
agree with him, he has endeavored to interpret Hispano- 
\merican life in the light of his experience. Each of his twenty 
two chapters is followed by a bibliography of the subject mat 
ter by which his statements and the conclusions he has drawn 
may be checked. 

“Latin America” is necessarily bulky in size due to the num- 
ber and complexity of the problems discussed: racial, social, 
political, and economic and the influence on Latin American 
life of outside forces, such as foreign, industrial, and economic 
penetration. An outline of the history of the countries con- 
sidered and an interpretation of the life of their peoples, singly 
or as a whole also are included. The author’s evident sympathy 
with Latin Americans is the result of his understanding both of 
their language and their character. 

Lack of such understanding has been the cause of much fric- 
tion in our relations with Hispano-Americans in the past, as 
the author points out. Latin America, he contends, and with 
much justice, has a culture all its own. It has produced a num- 
ber of great men, and has accomplished results of which little 
is known in the North. 

\ feature of the book is an account of the main results ac 
complished at the Inter-American Conference for the Main- 
tenance of Peace, held at Buenos Aires last December at the 
invitation of President Roosevelt. The Mexican revolution, with 
its persecution of religion, is studied in its causes and effects. 
On the whole, the author’s treatment of it is fair, though he does 
not seem to see what it means for the future, particularly God 
less education in the schools. 

Throughout the book the author’s tone is that of a moderate 
liberal, using the latter word in its Latin American sense. He 
seems to have little use for the traditional religion, the faith of 
Latin America, as an influence in its life. He is equally pessi- 
mistic, however, about Protestantism “with its present anarchy 
of denominationalism,” and he laments the growth of Marxism, 
the totalitarian state, and other evil influences J. M. D. 


One Hunpbrep AND SEVENTY-FIVE Batr_es. By Roger Shaw. 
Edited by S. C. Vestal. Harrisburg, Pa.: The Military 
Service Publishing Company. $2.00. 


Tut MB-NAIL sketches of the most significant battles and 
campaigns from Marathon to the Spanish civil war of 1937 
provide an interesting and valuable reference book on the de- 
velopment of the military art. As one advances from the days 
of the elephant in the line of battle, through the horse-and-buggy 
era to the present period of the streamlined tank, there is evi- 
dence in this book of a continuous doctrine that is worth pon- 
dering. Weapons and tactics change, but successful 1938 strategy 
still is very likely to have much in common with victorious 
Greek and Roman military leadership. This book reveals the 
principles that have proved to be sound through the centuries, 
and it is therefore an excellent companion volume to theoretical 
studies of strategy. 

Seldom requiring more than one or two pages per battle, the 
author has given the essentials of each of the selected events in 
military history. The factual data appear to be accurate and the 
observations acute and to the point. Undoubtedly everyone will 
discover some favorite battle omitted from the list, but the book 
does not pretend to be more than a miniature encyclopedia of 
military history. The arrangement is chronological and an alpha- 
betical index provides ready means for locating an account of 
any of the 175 engagements in which the reader may be in- 
terested. DA. 








NO OTHER MACHINE CAN DO THIS 


—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 
Simultaneously. .. . 


[These Double - Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely 
Concentric. 


This is a threading job that 
“Can't Be Done”—but 





THE HALL PLANETARY DOES IT! 


The “Universal Thread 

Master” through a vom- SLL 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a . , 

standard 10-pitch master gf 1500° 
nut by employing the dif- ¢ ame *+.00/ 
ferential screw principle. oer 


7 nannanea 
Write for complete details. mae I 


THE HALL PLANETARY COMPANY 


Fox Street and Abbotsford Avenue 
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TESTED... 


in the laboratory 
during manufacture 
on the job 








@ Exhaustive tests at every step in 
the manufacture of all Shell prod- 
ucts ... “break-down” runs under 
actual operating conditions ... such 
research and control assure every 
Shell customer the most practical, 
most economical refined petroleum 
products. 








Super Shell Gasoline « Golden Shell 
Motor Oil « Lubricants & Greases « 
Technical Naphthas « Pickling Acids 
¢ Dieseline & Fuel Oils « Asphaltic 
Materials « Liquefied Gases « Avia- 
tion Fuels & Lubricants 


SHELL 
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LIGHT AND POWER 





Kohler electric plants provide dependable, low-cost elec 
tricity—emergency or regular. Models for every require- 
ment. Capacities from 800 Watts to 10 K.W. Model D 
illustrated—fully automatic. Kohler Co., Kohler, Wis. 


KOHLERoFKOHLER 


Plumbing fixtures and fittings, heating equipment and 


electric plants. 














WHEELING STEEL 
CORPORATION 


GENERAL OFFICES, WHEELING, W. VA. 





SHEETS - TIN PLATE - WIRE 
PIPE 


BESSEMER . OPEN HEARTH STEEL 
COP-R-LOY 
_493uCHbbite Tin Plate 














Fryinc Vistas: THe HUMAN BEING As THE FLIGHT SURGEON 
Sees Him. By Isaac H. Jones, M.D. Philadelphia: J. B. 
Lippincott Company. $2.00. 

HE central figure in “Flying Vistas” is the air pilot who is 
treated not as a hero but as a human being. The simplicity of 
the author’s style, spiced with humor as it is, his wide ac 
quaintance with flyers, American and foreign, the fact that he 
knows flying and is one of the pioneer flight surgeons, peculiarly 
fit him for his task. 

At the outset he tells us the flyer need not be a superman as 
many believe. He must, however, have no notable physical or 
mental defect and must not be fatigued when he takes off. His 
fitness for the air is determined by those periodical physical and 
medical examinations which are the chief duty of the flight 
surgeon. 

\ir commuters are advised not to keep late hours or to drink 
too much before embarking. The doctor also disabuses them of 
the notion that flying will cure a cold in the head or that putting 
cotton in the ears is a specific for air sickness. 

The medical terms of the aviation examinations are reduced 
to plain English. The chapters on the ear and the eye and that 
dealing with the general medical examination for flyers are really 
admirable. Taken together, they are the simplest explanation 
we have seen of the main features of the human organism. 

J. M.D 


PEN AND Sworp IN GREECE AND Rome. By Col. Oliver 
Lyman Spaulding. Princeton, N. J.: Princeton University 
Press. $2.00. 


Tuts is the type of book that would delight a writer of his 
torical novels on Greece or Rome because it furnishes in one 
compact little volume a reliable store of information, or what a 
writer calls “background material.” For the same reason the 
book makes good reading for the officer who wants to acquire 
background material to give him a better idea of the whys and 
wherefores of some of the military methods of the present day. 

Colonel Spaulding has done a remarkable job of collecting 
from original sources the important data on military equip- 
ment, rules of warfare, and tactics of the various arms in use 
during a period of about ten centuries of what we today classify 
as ancient history. Much of this material is not available to the 
present-day reader because it is only found in Greek and Latin 
texts. The book also gives an insight into the arms and tactics 
of the Persians and the so-called “barbarians” whom the Greeks 
and Romans opposed in battle. 

The ancient engines of war were highly developed, and one 
gets the impression that if it had not been for the decay and 
overthrow of the political and social systems, the machine age 
would have developed a thousand years before it eventually 
did. The author of “Pen and Sword” is to be congratulated on 
making available this wealth of material. é 6 B 


Tue INcor Puase or Steet Propuction. By Emil Gathmann. 
1937. 


THIS little book is addressed to the steel maker, It describes 
new practices and improvements in the ingot phase of produc 


Baltimore: Gathmann Research, Inc. 


tion which relate to physical soundness, homogeneity and sur- 
face charactertistics. Marked by language and 
clarity of expression, the text describes some of the author's 


simplicity of 


varied experiences and refers to many of his inventions, partic 
ularly the Gathmann mold of 1912. The latter has evolved a 
new type of big-end-up mold for the further improvement of 
the quality of the ingot and the simplification of practice. 

The author needs no introduction to an ordnance audience. 
His name was associated with gun construction a quarter of a 
century ago, and his participation in ordnance affairs as well as 
his merited place in the field of metallurgy long since have dis- 
industrial practices 


tinguished him as a valued exponent of 


closely allied to the national defense. O. E. D. 














Local Posts of the Association 


New York, EsTaBLisHeD JUNE 15, 1921 


President: Samuel McRoberts. 1st Vice-President: 
H. B. Machen. 2nd Vice-President: F. W. Roller. 3rd 
Vice-President: J. E. McNary. 4th Vice-President: 
William B. Updegraff. Executive Committee: The 
Officers and Charles Elliot Warren, John Ross Dela- 
field, James L. Walsh, Crosby Fieid, C. O. Gunther, 
Earl McFarland, Hoffman Nickerson. Treasurer: A. H. 
Skinner. Secretary: J. K. Clement, 39 Whitehall St., 
New York, N. Y. 

MassacHuseEtts INsTITUTE OF TECHNOLOGY, 
EsTABLISHED JANUARY, 1922 

President: Walter F. Kaufman. 
William H. Secretary-Treasurer: David J. 
Torrans, 326 Bay State Road, Boston, Mass. 


Vice-President: 
Austin. 


San Francisco, EsTaBLisHED OCTOBER 17, 1923 


President: Roland L. Oliver. Vice-President: Leonard 
F. Fuller. Directors: D. C. Jackling, J. J. 
Samuel Kahn, T. J. Hoover, A. Leslie Oliver. Secretary- 
Treasurer: C. C. Harshman, 118 Federal Office Build- 
ing, San Francisco, Calif. 


Thomas, 


Cutcaco, EstaBitsHep May 3, 1924 


President: Edmund A. Russell. Vice-President: F. W. 
Parker, Jr. Directors: W. R. Wright, W. H. Damon, 
Hugo Diemer, F. A. Preston, G. G. Thorp, W. B. 
Hobbs, C. A. Tibbals, Jr. Treasurer: W. H. Damon. 
Secretary: A. B. Johnson, 433 W. Van Buren St., 
Chicago, Ill. 


Boston, EsTABLIsHED JUNE 30, 1925 


President: C. S. Robinson. Vice-President: C. W. H. 
Cowdrey. Directors: T. L. Ames, R. J. Thanisch, M. T. 
Carney, A. E. Anderson, C. E. Fuller, W. Van Patten- 
steiger, R. E. Goho. Treasurer: Archibald McMillan. 
Secretary: J. S. Crawford, 2004 Post Office and Court 
House Building, Boston, Mass. 


WasHINGcTON, EsTABLisHED NovEMBER 18, 1925 

President: I. A. Luke. Vice-Presidents: Henry P. 
Erwin, Charles Demonet. Directors: Swagar Sherley, 
Geo. B. McClellan, Fred E. Wright, LeRoy Hodges, 
Fred. H. Wagner, Hardee Chambliss, S. E. Reimel. 
Treasurer: C. E. McRae. Secretary: H. A. Strong, 
3709 Munitions Building, Washington, D. C. 


CINCINNATI, EsTABLISHED DECEMBER 10, 1925 


President: W. W. Tangeman. Vice-President: L. W. 
Scott Alter. Directors: Spencer G. Kuhn, John T. Faig, 


A. W. Lissauer, S. M. Rowe, A. H. Pugh, H. C. Pierle, 
A. C. Rasmussen, L. W. Scott Alter. Secretary-Treas 
urer: Oscar Krupp, 623 Transportation Building, Cin 
cinnati, Ohio. 


PHILADELPHIA, EsTABLISHED DECEMBER Q, 1926 
President: Philip H. Gadsden. Vice-President: George 
W. Elliott. Directors: John P. Sykes, E. T. Longstreth, 
J. L. Poultney, C. L. Jordan, John Q. MacDonald, K. K. 
V. Casey. Secretary-Treasurer: W. C. Hamilton, 106 
U. S. Custom House, Philadelphia, Pa. 


St. Louts, EstaBiisHep JANUARY 18, 1927 
President: Harry Scullin. Vice-President: E. D. 
Campbell. Directors: J. M. Kurn, E. D. Nims, W. F. 
Carter, J. M. Olin, H. I. Finch. Treasurer: Carter 
Bliss. Secretary: H. M. Reedall, 1114 Market Street, 
St. Louis, Mo. 


PirrsBuRGH, EsTaBLisHED FEBRUARY 24, 1927 
President: Herbert A. Gidney. Vice-Presidents: O. 
W. Buenting, C. W. Heppenstall. Directors: Frank B. 
Bell, G. M. Sixsmith, S. L. Goodale, F. A. Merrick, 
W. F. Detwiler. Treasurer: G. Elkins Knable. 
tary: H. C. Minton, 1046 New Federal 
Pittsburgh, Pa. 


Secre- 
suilding, 


MILWAUKEE, EsTABLISHED SEPTEMBER 26, 1928 
President: W. W. Coleman. Vice-President: Eric H. 
Lichtenberg. Directors: A. G. Peter, Roger Sherman 
Hoar, R. E. Friend, D. P. Davies. Secretary: C. W. 
Laumann, Bucyrus-Erie Company, So. Milwaukee, 
Wis. 


BirMINGHAM, ALA., EstasiisHep DECEMBER 3, 1930 

President: Theodore Swann. Vice-President: Lindley 
C. Morton. Directors: Thomas Martin, Oscar Wells, 
Hugh Morrow, W. D. Moore, Erskine Ramsay, L. E. 
Geohegan, Wade H. Oldham, R. C. Stobert. Treasurer: 
Richard J. Stockham. Secretary: G. H. Bardsley, 250 
Federal Building, Birmingham, Ala. 


Los ANGELEs, EsTaBLisHED May 27, 1936 


President: Earl B. Gilmore. Vice-President: Donald 
Douglas. Directors: W. H. Adams, Milo A. Baker, 
Ralph O. Cragin, H. S. Hitchcock, M. A. Koffman, 
M. M. Mitchell, F. B. Cole. 
Rindge. Secretary: Ralph C. Scott, 2146 W. Adams 


Treasurer: Samuel K. 


Street, Los Angeles, Calif. 























